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ee” MILROYAL 
CONTROLLED VOLUME PUMP 


The low flow pump with: 


Totally enclosed, self-lubricated drive « Adjustable capacity while running 


If vou meter low flows, here’s the most perfect 
pump on the market . at the right price. Its 
novel, totally-enclosed drive unit operates in oil— 
practically takes care of itself. And capacity of the 
MILROYAL can be easily adjusted while operat- 
ing—manually or automatically. 

The new MILROYAL has been developed as a 
direct result of your needs. And to meet this 
“ideal” in precise metering and pumping, Milton 
Roy introduces, with this pump, a unique drive 
unit which: 


1, Translates high speed rotary motion of the 
pump motor to low speed reciprocating motion 
with a minimum of working parts. 

Lubricates itself. The entire unit is totally 
enclosed .. . all bearing surfaces continuously 
lubricated. 

Provides 0-100% stroke adjustment while 
operating—with capacity adjustment a linear 
relationship. Metering accuracy is + 1.0% or 
better. 

Adapts readily to either electric or pneumatic 
stroke control units for use in automatic 
control systems. 


MILROYAL pump capacities currently range 
from 0.89 gallons per hour (gph) for pressures up 
to 4,470 psi to 88.0 gph at pressures to 170 psi. 
As many as 9 MILROYAL pumps can be driven 
by a single motor. Present models utilize motors 
from 14 to 1 hp, with larger motor units now in 
development. Either Step-Valve or Diaphragm 
liquid ends can be used. 

Bulletin 258-1 describes in detail the opera- 
tion of our new unique drive and what this means 
to you in more efficient, trouble-free operation. 
It lists all specifications for the “perfect”? meter- 


ing pump. Write for it. 


Milton Roy Company, 1300 E. Mermaid Lane, Phila. 18, Pa. 





Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 


2 


YEARS 





CIRCLE NO. 2 ON PAGE 110 





M@ The Magnarator* is a metal or glass tube rotameter that clearly 
indicates flow rate and transmits a linear pneumatic output signal as well. 
But it is a true in-line, through-flow meter...no nooks, crooks, crannies, or 
corners. Magnarators have no fear of the most troublesome liquids and 
gases. Even problem slurries flow directly through without hesitation. The 


motion balance transmitter is a design that has proved itself inherently 


accurate and dependable time and time again. And in the Magnarator it 


is at its very best. This is an outstanding companion to our present 


extension-type Magnabond* flow transmitter. 


Hardly a process exists 

that would not benefit by the installation 

of several Magnarator instruments. 

Look about you and the right spots 

will surely jump to your attention. 

Liquid ranges: 1 to 100 gpm water equivalent. 
Gas: 4 to 400 scfm air. Details in 

Catalog 10A2150. Fischer & Porter Company, 
551 County Line Road, Warminster, Pa. 


--> 
FISCHER & PORTER COMPANY 


*Tradename of Fischer & Porter Company -OMPLETE PROCES 
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K&M control valves made of ductile iron can 
save you a lot of price/performance juggling. 
Stronger than steel valves, harder than steel 
valves, they cost about 15% less. You can use 
them in processes where cast steel used to be an 
absolute must—applications calling for tempera- 
tures from —20°F to 650°F and pressures up to 
1,000 psig. 

Ductile iron, a metallurgist’s pipe dream just 
a few years ago, makes castings that are as pres- 
sure tight as steel and as corrosion-resistant as 
gray iron. The castings have a better surface finish 
than steel and are easier to machine; inner con- 
tours are smoother, less subject to erosion. Ductile 
iron is strong enough (tensile strength—70,000 


diaphragm control valves 
Our 80th Year 


ISA Journal 


NEW DUCTILE IRON 





DIAPHRAGM CONTROL VALVES 


ARE TOUGH AS STEEL, 
BUT LOWER IN COST 


psi, yield strength—50,000 psi) and hard enough 
(160 Brinnell) that we even recommend its use 
in K&M split-body valves—formerly made only 
with steel bodies. 

Ductile iron is available as a standard body 
material with all K&M valve series, and in all 
valve sizes. In addition, it is recommended as a 
topworks material for applications requiring high 
shock and vibration resistance. Both topworks and 
bodies are available in production quantities now 

. . ready for dependable on-stream service for 
years to come. 

Complete information is available either direc- 
tly from K&M or from your local K&M sales 
representative. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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SUPPRESSION RANGE 
20-30 
-i0- - 4-60 


through research by Barber-Co/man 


eee 


Dials read out zero and span 


adjustment for MV potentials 


The Digital Dial Recorder Controller 


saves time and gives you the ranges 
Digital Dial Recorder /Controller For 


. ‘ . * P »xibility unobtainable in fixed- 
Span Adjesteenet or eve Ganeemien ind flexibility unobtainable in fixed 


parameter recorders. You can dial up to 
50 MV of zero suppression by 10 MV 
step knob and calibrated 0-1000 

readout counter. OR, you can dial 

any span from 0-.5 to 0-20 MV with 
counter calibrated 0-1000. Changing the 
span does not affect zero settings; 
conversely, changing zero settings does 

not affect span. A convenient amplifier 
adjustment knob permits gain settings. 
Zener diode constant voltage source 
assures accuracy even at .5 MV span... 
lo of 1% overall accuracy. Control 
switches adjust over 100% of full range. 
Kasy-access, swing-away design speeds 
change of charts, control forms, or 
components. Any Barber-Colman, 
Wheelco office will supply full data 


contact one now. 


BARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 


Dept. Q, 1542 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of Canada, Ltd., Dept. Q, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y 
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The lineup, left to right—Diaphragm actuator, globe body . . . Cylinder actuator, 


split body . . . Diaphragm actuator, split body . . . Cylinder actuator, globe body. 


Interchangeable! 


MIX THEM, MATCH THEM TO THE JOB...AND SAVE! 


Netherlands, Germany, France, Japan 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada 
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Honeywell’s split-body and globe-body control valves team up beautifully with Honeywell 
cylinder and diaphragm type actuators. Use either actuator with either valve. The beauty 
lies both in the economy and perfect matching to the application made possible by this inter- 
changeability. The ‘“‘mix and match”’ versatility of Honeywell valves and actuators lets you 
select the exact degree of performance you require. No need to push a valve beyond its design 
limits, on one hand, or to pay for more performance than you need, on the other. You get the 
best valve-actuator combination for a given application, at the lowest cost. The new 
Honeywell “Valve Size Computer’ helps you make 


your mix and match selection . . . send for yours to- H ll 
day. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. oney we 
Li Fiat we Coitol 
SINCE 1666 
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Shown below is a composite view of Librascope’s facilities where 

1 | dh ASCO pe a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 

success of these systems illustrates the value of Librascope’s 

FAC q TI ES engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and production facil- 


ities. For your computer requirements, call on the company whose breadth 
of diversification in computer technology is unsurpassed. @ Librascope 
Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 


For career opportunities write to John Schmidt, Engineering Employment. 
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SCANNING | WHAT‘S NEW 


INTRODUCING IFIPS—A new world organization—-the International 
Federation of Information Processing Societies (IFIPS) — composed of 17 
international technical societies, has been formed to foster growth of the in- 
formation processing sciences: the coliection, transmission, translation, stor- 
age, retrieval, reduction and display of information. US delegate, represent- 
ing our National Joint Computer Committee, is I. L. Auerbach, president of 
Auerbach Electronics and chairman of ISA’s 8D-RP36 committee on data 
logic terminology. Announced too is the First International IFIPS Congress, 
August 27-September 1, 1962 in Munich, Germany. The Congress will fea- 
ture several days of symposia on information processing, plus a global ex- 
hibit of computers and data handling equipment. US delegate to the Congress 
planning committee is Dr. E. L. Harder of Westinghouse. 


JACC IS BACK-—The nation’s only annual conference devoted entirely to 
automatic control, jointly sponsored by ISA, will be held June 28-30 at the 
University of Colorado. 1,000 engineers and scientists are expected at the 
2nd Joint Automatic Control Conference (JACC) which will report the 
“best in control” occurring since the first great JACC held last September at 


MIT (see page 24). 


SMALL WORLD-a satellite TV “freedom channel” for world-wide UN 
telecasts, summit-talks, and closer world harmony has been proposed by 
RCA Chairman David Sarnoff. With global TV, he said, heads of state “could 
confer face-to-face without leaving their capitals.” The Army’s bid for glo- 
bal communications will be a satellite dubbed ‘Project Advent.” In its 
24-hr synchronous orbit 22,000 miles above the equator—visible from most of 
the earth—the satellite’s Bendix microwave communications system will 
receive/amplify and immediately retransmit radio signals to ground sta- 
tions thousands of miles from their origin! 


POWER THINK-Bendix is working on “power thinking” controls for the 
world’s fastest bomber, the 1430 mph Convair-built Air Force B-58 Hus- 
tler. It’s the first aircraft impossible for man to fly without controls that 


“think ahead” for him. 


COMPUTERS INVADE THE COUNTING HOUSE-Looking at fu- 
ture trends in banking, Virgil Disney of Armour Research Foundation pre- 
dicts: “Banks will take over the accounting tasks of industrial firms, becom- 
ing their financial hubs. With more effective data processing,” he says, 
“banks could handle payroll, trust, payments and collections of company 
billings at lower cost.” 

Here’s proof: an all electronic banking system in the San Jose First 
National Bank is now computing interest on savings accounts daily. An RCA 
computer system is balancing the USAF’s checkbook—processing one mil- 
lion allotment and retired pay accounts a month, 18,000 checks an hour. 

(Please Turn to Page 13) 
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OGO-—new advance in Space Technology Leadership 

The National Aeronautics and Space Administration selected Space Technology Laboratories, Inc. to design and construct three 
Orbiting Geophysical Observatories for scientific experiments to be conducted under direction of the Goddard Space Flight Center. 
These, the free world’s first production-line, multi-purpose satellites will bring new scope and economy to America’s investigations 
of the near earth and cislunar space environment. Each spacecraft in the OGO series will be capable of carrying up to 50 selected 
scientific experiments in a single flight. This versatility will permit newly-conceived experiments to be flown earlier than had been 
previously possible. Savings will result from NASA's application of standardized model structure, basic power supply, attitude 
control, telemetry, and command systems to all OGO series spacecraft. Selection of STL to carry out the OGO program is new 
evidence of Space Technology Leadership, and exemplifies the continuing growth and diversification of STL. Planned STL expansion 
creates exceptional opportunity for the outstanding engineer and scientist, both in Southern California and in Central Florida. 
Resumes and inquiries directed to Dr. R. C. Potter, Manager of Professional Placement and Development, at either location, will 


receive careful attention. 


SPACE TECHNOLOGY LABORATORIES, INC. P.O. BOX 95005X, LOS ANGELES 45, CALIFORNIA 


P.O. BOX 4277X, PATRICK AFB, FLORIDA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Cape Canaveral * Washington, D. C. / Boston ¢ Dayton * Huntsville * Edwards AFB * Canoga Park * Hawaii 
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SCANNING \ WHAT’S NEW (Continued from page 11) 


FLOATING ON AIR-Scientists are out to solve the dilemma of the astro- 
naut when he has no weight and “up” is the same as “down.” Chance 
Vought has developed “airborne shoes” and an air-supported platform like 
a floating chair. With these, they’re studying man’s reactions to his own 
motions when he has no friction to keep him in place. Aerojet-General says 
the first psychiatrist with a rocket-powered space couch will make a for- 
tune! Reason: man in space is deprived of all earthly sights, sounds and 
senses. Company tests show he becomes lonesome, bored, hostile gets 
serious and bizarre hallucinations. 


DISTINCTLY POSSIBLE—High-speed chromatographic analysis with 
sequential operations set to within .05 sec. is a “distinct possibility” with 
a new tape-programming technique from Mine Safety Appliances. Their GC 
controller, using a motor-driven 1.5-rpm transparent film and photoelectric 
transmitter receiver, achieves any combination of time and sequence. With 
minor modifications, it could lead to new levels of speed, accuracy and flex- 
ibility in gas chromatography analysis. 


GLOW IN THE DARK-Electroluminescence light produced by a-c 
excitation of a thin layer of phosphor-—is finding good use, not only by the 
Navy, but by the housewife as well. Westinghouse has designed long-life 
highly-reliable electroluminescent instrument panels ideal for the tight space 
and high-shock requirements of Polaris missile-firing atomic submarines. 
And RCA will soon be marketing through hardware and grocery stores elec- 
troluminescent safety lights for home, office and industry, good for tens of 
thousands of hours and so efficient they operate for less than one cent a year! 


DEEP-SEA RESEARCH-The mysterious, almost unexplored depths of 
the sea are under new attack by scientists. Coast and Geodetic Survey’s 
ship “Pioneer” now is studying 3 million square miles of ocean between 
Hawaii and the Aleutians—the first serious government attempt at syste- 
matic, close-spaced observation of all aspects of deep-sea research over 
a wide area. When USN’s bathyscaph “Trieste” next visits the ocean 
floor (last year’s record: 35,800 ft under the Pacific), it will reach out 
and pick up samples with a movable arm directed by observers inside. 
General Mills’ G. O. Haglund, director of ISA’s Measurement & Control 
Div., says his firm is adapting their mechanical arm to Naval service through 
violent tests in corrosive seawater at 8 to 9 ton square inch pressures! 


POWER UNLIMITED-a new experimental facility developing temper- 
atures in the billions of degrees for the ignition of fusion reactions is un- 
der construction at Oak Ridge National Lab. “‘Hot-ion” injection system ac- 
celerates electrically-charged atomic particles to an energy of 600,000 v. 
Deuterium, constituent of seawater, offers promise in such fusion reactions. 
Thus, if controllable, deuterium fusion offers mankind unlimited energy. 
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Western Electric’s Fabulous 
Quartz Crystal “Factory”... 


UNDER FULLY AUTOMATIC 
Laylor ELECTRONIC CONTROL 


eo 


THERMOCOUPLE 


BAND THERMOCOUPLES 

















INSULATION 


NUTRIENT IN BASKET 


BASE PLATE & HEATERS 
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The Western Electric Company, at their 
Merrimack Valley works, North Andover, 
Mass. is the world’s first quantity producer 
of artificially ‘“‘grown” quartz crystals. De- 
veloped to meet the fast growing needs of 
the Bell System, and to offset the uncer- 
tain supply of natural quartz, the Western 
Electric process produces crystals at a 
reduction in the cost of the natural variety 
and with fewer imperfections. 


The hydrothermal process developed by 
Bell Telephone Laboratories requires the 
application of about 25,000 psi pressure at 
700°F. within an autoclave. It demands 
very precise control of temperature and 
exact temperature differentials during 
startup. Also extremely accurate and un- 
varying temperatures and pressure regula- 
tion throughout a 21 day “‘growing”’ period. 


Western Electric engineers set up the con- 
trol parameters, time program and toler- 


ances necessary; Taylor Instrument Com- 
panies designed the electronic control sys- 
tem—completely automatic aside from 
loading and unloading. Safety instrumen- 
tation, also provided by Taylor, is so reli- 
able that the entire crystal growing build- 
ing is left unattended except during the 
day shift. 

TRANSCOPE* electronic instruments met 
two major requirements for this applica- 
tion. Uninterrupted control is assured by 
the use of premium quality components. 
Overpeaking at the beginning of the grow- 
ing period is eliminated by the unique de- 
sign features of the controller which in- 
cludes a diode limiter circuit. We are proud 
to have played a part in this outstanding 
achievement of Western Electric Company. 


Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Ontario. 
*Reg. U.S. Pat. Of. 








Coals to Newcastle— Western Electric, manufacturing unit of the 
Bell Telephone System, chose Taylor Electronic Controls for this crit- 
ical process. Central control panel (above) shows two sets of *‘warm- 
up period” recorder-controllers in center (vertical rows of three each), 
and ten pairs of “‘growth period’’ recorder-controllers on either side. 
Beneat: each pair is a digital counter showing duration of growth 
period in 10ths of days. 


Right—Seed plates being lowered into the autoclave for the 21 days 
growth. 


Left—A harvest of sparkling crystals ... with none of the imper- 
fections usually found in natural quartz 


Far Left—Cross section of one of 20 autoclaves. Process depends on 
the maintenance of a critical temperature differential between the 
nutrient area (lower zone) and the seed plate area (upper zone). 
Nutrient—low grade quartz—dissolves in hotter lower zone and is 
carried by convection to the cooler, upper seed chamber where it de- 
posits onto seed plates in a single crystal form. 


—- 


 * 
Te A ‘os: ~ 
=, we 


MEAN ACCURACY FIRST 
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thermocouple 
problems 


limited space 
temperature 
pressure 


© XaciPaAK 
THERMOCOUPLES 


(.020° to .500" O.D.) 


Problems of space limitation, high 
temperature, or pressure are solved 
with XACTPAK thermocouple wire. 
For maximum sensitivity, accuracy 
and quick response, XACTPAK will 
furnish the best service for your 
dollar. 

Featuring hard-pack insulation 
with heavy wall construction, 
XACTPAK is fully flexible and can be 
bent to suit requirements. In addi- 
tion to a choice of junction tips, 
fittings and connectors, XACTPAK 
thermocouple wire is available in a 
wide range of sheath materials, 
bright annealed. Standard and 
special thermocouples are made to 
suit any need. 

All wires used in XACTPAK ther- 
mocouple wire are selected and 
matched to conform to “Special” 
limits of error as set forth by I.S.A. 
Recommended Practice, R.P. 1.3. 
This wire meets the strictest over- 
all specifications. 


Ask for 
BULLETIN 1-500 


for complete details, 
ordering data, and 
prices on XACTPAK 
thermocouple wires 
and accessories. 





NA 
CLAUD S. GORDON CO. 


»gineers @ Distributors 


623 West 30th Street, Chicago 16, Ill. 
2011 Hamilton Ave., Cleveland 14, Ohio 
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SCANNING 


ECONOMICS 


No Recession Here 


Through the second business slump in four years the instrument 
industry, with scattered exceptions, has come unscathed. As the 
annual statistics listed below prove, most instrument makers never 
had it so good. (For more earnings reports, see p 14, ISAJ 4/61.) 





SALES 
Dollars 


| YEA 
COMPANY | ENDING 


American Chain 
Cable 

Amphenol Borg 

Bell G Howell 

(CEC) | 

Branson Instruments | 


Cenco Instruments 
Clevite Corp. 

ESC Electronics 
Fairchild Camera 
Friden Inc 

General Controls 
Company 

Hagan Chemical 
& Controls 
Ling-Temco 
Electronics 
‘National Cash | 
Register | 
Raytheon Co. 
RCA 
Traid Corp. 
Tung-Sol Electric | 


| EARNINGS 
NET EARNINGS PER SHARE 
Dollars * Dollars 
| 


1959 1960 | 1959 | 1960 


i 
T 
| 
| 
| 





7 
: 

* Net earnings after deductién of taxes 

p)—preliminary report 


Contracts 


For the evaluation of a high- 
accuracy mass flowmeter for 
liquid hydrogen, an R & D con- 
tract award goes to Wyle Lab- 
oratories from NASA’s George 
C. Marshall Space Flight Center. 
Meter is for giant new Saturn 
rocket which will use liquid- 
hydrogen propellant in its upper 
stages. 


To analyze for presence of ra- 
dio-active cesum-137 and stronti- 
um-90 in seawater samples, La- 
mont Geological Observatory of 
Columbia University has en- 
gaged Tracerlab. Samples were 
collected by oceanographic re- 
search vessel “Vema” during 
1960-61 voyage. 


Air Force’s Air Material Com- 
mand has contracted the Link 
Division of General Precision, 
Inc., to develop and build flight 
simulators for training pilots of 
C-130 cargo transport planes. 
Simulators will provide pilot ex- 


perience in cloud, fog and night- 
time conditions, plus abortive 
take-off, wave-offs and missed 
approaches. Price tag: $6 million. 


RCA’s Missile & Surface Radar 
Division won a NASA contract 
for the Saturn missile ground 
computer system. 3,000 signals/ 
second from 850 channels will 
feed into an RCA-110 computer 
to control rocket-borne equip- 
ment during pre-launch check- 
out and countdown operations. 


Control systems for 7 Nimbus 
weather - observation _ satellites 
will be furnished on a $555,000 
NASA contract by California 
Computer Products, Inc. To be 
orbitted in 1962, Nimbus is the 
more sophisticated successor to 
the “Tiros” satellites. Controls 
will operate up to 127 motors, 
recorders, cameras, etc., at pre- 
determined periods, or on ground 
command. 





First integrated shipboard ra- 
dar and armament control sys- 
tem to be made for the Navy by 
a single company will be devel- 


oped by Westinghouse Electric | 


under a $7.3 million contract 


from US Navy. System coordin- | 
ates computer, control and radar | 


into a new concept of fleet de- 
fense — the Typhon — a missile 
of greatly-extended range, ac- 


curacy and target-handling ca- | 


pacity, able to destroy both air- 
craft and missiles. 


Development contract for an 


electro hot-gas servo for flight 


control of the new US Army | 


“Mauler” missile goes to Weston 
Hydraulics, Ltd., from Army 
Ordnance Missile 
Mauler is a mobile, automatic- 
firing, air defense weapon for 
battlefield use against  short- 
range enemy missiles, rockets or 
aircraft. (For full info on hot- 
gas servos see p. 40, ISAJ 4/61.) 


New Stock-Exchange Listings 


Common stock of American 
Meter Co., 125-year veteran gas 
and liquid flowmeter maker, 
went on sale on the “big board” 
of the NY Stock Exchange 
March 8th. NYSE symbol is 
“AEM.” American meter subsi- 
diaries: Buffalo Meter Co., water 
and_ industrial-liquid meters; 
Granberg Co., petroleum meters 
and pumps; Permoflex Rubber 
Co.; and the Canadian Meter Co. 


Switched from over-the-coun- 
ter to trade on the NY Stock Ex- 


change on March 17 was the| 


common stock of Hewlett-Pack- 
ard Co., electronic measuring in- 
strument maker. H-P’s US sub- 
sidiaries include Boonton Radio 
Corp., F. L. Moseley Co., Palo 
Alto Engineering; and the Dy- 
mec Division. 





Now Available 


SPECIAL 40-PAGE 
REPORT ON 


“MEASUREMENT 
STANDARDS” 


Reprinted from the February 
1961 issue of ISA Journal 
Price $1.00 per copy 
ISA JOURNAL 
Penn-Sheraton Hotel 


530 William Penn Place 
Pittsburgh 19, Pa. 


Command. | 











in 


instrumentation 


automatic control 


c=, measurement techniques 


I 


im 


Now! find out for yourself by subscribing to English 
cover-to-cover translations of original Russian works. 


How much do we really know about So- 
viet activities, their scientific achieve- 
ments ? 

The answers are 
through authoritative English transla- 
tions of four leading Russian journals. 
Sponsored by the Instrument Society of 
America under a grant from the Na- 
tional Science Foundation, the ISA So- 
viet Instrumentation and Control Trans- 


now available 


lation Series affords an excellent means 
for U.S. engineers and scientists to keep 
abreast of the latest developments in 
Soviet instrumentation. 


Automation and Remote Control 

(Avtomatika i Telemekhanika)—Articles 
on all phases of automatic control the- 
ories and techniques. Published monthly 
by the Academy of Sciences, U.S.S.R. 
(57, °58, °59 and ’60 issues available) 


Instruments and Experimental Techniques 
(Pribory i Tekhnika Eksperimenta )— 


| Bi-monthly published by the Academy 
of Sciences, U.S.S.R. Articles relate to 


function, construction, application and 
operation of instruments in various 
fields of experimentation. (°58, 59 and 
60 issues available) 


Measurement Techniques 

(Izmeritel’naia Tekhnika) — Published 
monthly by Academy of Sciences, U.S.- 
S.R. Particularly interesting to those en- 
gaged in study and application of funda- 


ORDER TODAY > 


CIRCLE NO. 


mental measurement. ('58, ’59 and ’60 
issues available) 


Industrial Laboratory 


(Zavodskaya Laboratoriya)—Published 
monthly by the State Scientific-Techni- 
cal Committee of the Council of Min- 
isters, U.S.S.R. Presents articles on in- 
strumentation for analytical chemistry 
and physical and mechanical methods of 
material research and testing. ('58, ’59 
and ‘60 issues available) 


Special Offer! 

ISA offers free 1958 issues to those 
who subscribe to both the 1959 and 
1960 issues. This special offer applies 
to each of the four journals. Write 


for further details 


INSTRUMENT SOCIETY of AMERICA 


Penn-Sheraton Hotel 
530 Wm. Penn Place 
Pittsburgh 19, Pa. 


Send for free booklet which contains complete I 
information about ISA Translations. Write: Pub- 
 Centiens Department, instrument Society ot | 
America, Penn-Sheraton Hotel, 530 Wm. Penn | 
| Place, Pittsburgh 19, Pa. | 


| Name 

| Company 

| Address 
City 
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CHARTS 
PAPERS ° INKS 


for Recording 
Instruments 


We offer to the 
instrument maker: 


CHARTS 

for all methods of 
recording, including 
Pen, Ball Point, 
Electrical, Thermal 
and Pressure, in 
roll or flat form. 


INKS 
for diazo and 
general use. 


PAPERS 

Heat, pressure and 
electrical sensitive 
papers of all types. 
Sole suppliers of 
Nashua’s Heatrace’, 


eS iS nee wots we 


Sh hwe 
ces 


*Trademark 


Prestrace*, Electrace*. 





GUBELIVAN CHARTS 


DIV. OF NASHUA CORPORATION 
100-8 E. KINNEY ST., NEWARK 5, N. J. 
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SCANNING 


INTERNATIONAL 





U.S. Firms Abroad 


Leeds & Northrup has received 
a $190,000 order for process con- 
trol instruments from _ Italy’s 
largest chemical and _ plastics 
manufacturer, Societa Monte- 
catini. 


L. M. Ericsson Telephone Com- 
pany’s subsidiary, Ericsson Sig- 
nal Co., is filling an order from 
the Swedish State Railroads for 
additional centralized traffic 
control equipment. The new in- 
stallation will involve 54 field 
stations and will become the 
longest stretch of centralized 
traffic control in Europe. 


General Precision Inc. and one 
of Europe’s principle instrument 
manufacturers, Schoppe and 
Faeser, have agreed to exchange 
design, manufacturing and ap- 
plication technology for auto- 
matic control of plant processes. 


Scandinavian Airlines System 
and Swissair have adopted the 
highly accurate Bendix Doppler 
Radar Navigation Systems for 
their Douglas DC-8 and Convair 
CV-990 jet aircraft. Both airlines 
plan fleetwide and dual installa- 
tions on all aircraft. 


MB Electronics Div., Textron 
Electronics, has established an 
international organization, MB 
International A/S in Naerum, 
Denmark, for worldwide sales of 
the firm’s vibration test equip- 
ment. 


The first automatic gage con- 
trol for a hot strip mill to be in- 
stalled outside the U.S. will be 
delivered by International G.E. 
this month. Ordered by Tokai 
Iron & Steel for its new 68-in. 
continuous hot strip finishing 
mill in Nagoya, Japan, the sys- 
tem controls the thickness of 
sheet steel produced in the mill. 
It also includes a unique elec- 
trohydraulic - operated vernier 
screw down control for fast re- 
sponse in compensating for 
thickness deviation. 


Bailey Meter Co. has formed 
a patent license and technical 
assistance agreement with Cont- 
trole Bailey SA of Paris. The 
agreement allows for no restric- 
tions in sales territories, with 
both firms free to furnish equip- 
ment for installation anywhere 
in the world. 


Computer Controls 
Cattle Breeding 


Control of livestock breeding 
in Sweden is the latest assign- 
ment for the RCA 301 electronic 
data-processing system. The 
computer is being used by the 
Swedish cattle breeders associa- 
tion for use in maintaining de- 
tailed breed-line records of dairy 
cattle throughout the country. 

Swedish cattle breeders for 
many years have conducted a 
widespread artificial insemina- 
tion program which has cut costs 
and improved livestock. Recent- 
ly developed techniques now en- 
able the association to preserve 
bull semen by deep freezing in 
active condition for 15 to 20 yrs. 

The freezing technique was 
coordinated with the data proc- 
essing system as follows: the 
computer makes rapid statistical 
comparisons of milk and meat 
products of all stock. Thus the 
semen of the most productive 
bulls, indicated by the comput- 
er’s records, can be utilized on 
a selective breeding basis to as- 
sure improved milk and meat- 
producing offspring. 


SIMA In Moscow 


Nineteen member firms of the 
Scientific Instrument Manufac- 
turers Association of Great Bri- 
tain (SIMA) are exhibiting 500 
instruments at the British Trade 
Fair in Moscow through May 19. 
Exhibits range from the lowest 
priced instrument, an interna- 
tional standards mesh sieve, to 
the costliest, a transistorized dig- 
ital computer. 

The great success of the first 
collective private enterprise ex- 
hibit in Moscow last year is re- 
sponsible for this second large- 
scale effort by SIMA. 





Can solve many of your application problems... 


@ Available in any castable alloy such as 
stainless, Hastelloy or steel @ Supplied with 
diaphragm or piston type actuator @ Metal 
seat ring is reversible @ Available in wide range 
of inner valve styles or orifice sizes @ “*Z’’ body 


, ErLM SEAT MNS can be turned 90 degrees to reduce piping costs 
plied with Teflon insert to 

plied wi . 

provide tight shut-off. This ® Body halves sealed with Tefion gaskets @ 


design permits using any 
style inner valve desired. 


Flanges integral or separable @ Separable 
flanges permit interchanging flange ratings on 
a given body @ Sizes: 14” to 6”. Fisher Governor 
Company, Marshalltown, Iowa. Plants in Woodstock, 
Ont., Rochester, England. Butterfly Valve Division: 


Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by 


SINCE 1880 
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TO THE ENGINEER 


There’s more than one way of skinning a cat 
—or making ideas work automatically. And 
AE has a bag-full. 


That’s because AE has had years of experi- 
ence in making relays and stepping switches 
work wonders in automatic telephone 
exchanges—and in automatic control devices. 


If you can use some down-to-earth magic in 
your designs, AE engineers will be glad to 
help. And you may well find that their sug- 
gestions can simplify the control package. 


They can also show you why AE relays and 
stepping switches cost you less in the long 
run. 


For instance, the AE Type 45 Stepping 
Switch, illustrated, has a free-floating 


& 
who can use a little honest trickery 


paw] that never binds, never breaks, elim- 
inates the necessity of ever readjusting 
armature stroke, does away with double- 
stepping or overthrow. And the switch 
usually outlasts the equipment it’s built 
into! 

You'll also be interested in knowing that AE 
is equipped to deliver completely wired and 
assembled control units designed to your 
specifications. 


If you need timed impulses at equal or 
unequal time intervals, accurately spaced, 
send for more information on these high- 
speed, multi-contact rotary stepping 
switches. Just write the Director, Control 
Equipment Sales, Automatic Electric, 
Northlake, Illinois. Ask for Circular 1698-J. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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NEW BARTON 273 PNEUMATIC TRANSMITTER 
MEETS MORE APPLICATION REQUIREMENTS 
THAN ANY OTHER TRANSMITTER 


The Barton 273 offers the widest differential pressure ranges 
(0-8” w.c. to 0-400 psi), the highest safe working pressures (to 
10,000 psi), and the widest variety of housing materials (alu- 
minum, brass, steel, 316 stainless steel). It’s compact, weighing 
up to less than 2 the weight of other units. It has adjustable 
suppression up to 80% of DP range,and adjustable span. A 
non-bleed relay minimizes air consumption. It doesn’t shift 
zero on overrange. It’s unaffected by normal piping stress. In 
every respect, the Barton 273 is the most significant advance 
in pneumatic transmitters in the past decade. There's a lot 
more you should know about it—for complete data write 


BARTON 


INSTRUMENT CORPORATION, 580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA. 
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WORLD’S 
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CHOPPER 


AIRPAX MODEL 33 
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CHARACTERISTICS 





DRIVE 6.3 volts at 60 CPS 
DWELL 175 degrees, average 
PHASE ye) 10 degrees 


BALANCE Within 15 degrees | 
CONTACT ACTION SPDT BBM } 








MODEL 33 is 34° in diameter and has a seated 
case height of 136 to top of terminals 
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CAMBRIDGE DIVISION, CAMBRIDGE, MARYLAND 
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COMPANIES 


% ON THE MOVE 


Expansion 


Microdot’s Magnetics Division, 
formerly the Electronic Trans- 
former Div., has moved to a new 
17,000 sq ft building at 5960 
Bowcroft St., Los Angeles. 

Efforts of the new Aero-Space 
Computer Section, established 
under Philco’s Computer Divi- 
sion, will be the development 
and application of advanced air- 
borne and space computer sys- 
tems. 

Special density and pressure 
controls developed and produced 
by Newark Controls Co. will be- 
come available in substantial 
quantities through the use of 
the manufacturing facilities of 
Sangamo Electric Co. under a 
joint manufacturing agreement. 


Mergers & Acquisitions 


The Sanborn and Hewlett- 
Packard Companies are determ- 
ining whether agreement can be 
reached on a possible combina- 
tion. 

Giannini Controls and Cramer 
Controls have entered into an 
agreement for the acquisition of 
Cramer by Giannini, subject to 
approval by Cramer’s stockhold- 
ers. 

Laboratory for Electronics and 
Eastern Industries have merged 
with Eastern becoming a divi- 
sion of LFE. 

American Systems Inc., an af- 
filiate of the Schlumberger Well 
Surveying Corp. has acquired 
the Instrument Division of Mic- 
ro-Path Inc. 


New Companies 


- | 

A newly-organized Cambridge 
firm, Information Products Inc. 
will specialize in the manufac- 
ture of low-cost information 
processing devices for commer- 
cial and industrial uses. 

Vector Manufacturing Co. has 
formed Telemedics, Inc., a 
wholly-owned subsidiary which 
will produce subminiature medi- 
cal electronic instruments. 

A new Cleveland firm, Fron- 
tier Electronics Co., will special- 
ize in frequency control tech- 
nology and related areas of time 
control, digital computer mod- 
ules and telemeter products. 





Moore Products introduces a new name 


) STATE PNEUMATICS 


—for an entirely new instrument technology 


Today, Moore engineers are working in applied \ 


research—with encouraging results—on the use of 


new operating principles which they call 


Binary Computer Element 
with memory 


For tomorrow, these principles are showing 
promise for a line of pneumatic process-control and 


computing instruments which will 
—have no moving parts 
—have extremely high speed response 
, , : Pulse Counter 
—receive and transmit shock wave signal 
—be free of ambient-temperature limitations 


—operate at low or high power levels 


—be unaffected by vibration or acceleration 


SSP is still in the research and develop- 
ment stage. Here are schematic diagrams 
of a few of the current projects. 


Holding-in Relay High-speed Dimensional 
(positive feedback) Gaging Switch 
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SCANNING \COMING EVENTS 


Leading Control Engineers Selected for 2nd 
Joint Automatic Control Conference Program 


The 2nd Joint Automatic Con- 
trol Conference will be held on 
the University of Colorado Cam- 
pus, Boulder, Colorado, June 28- 
30, 1961. 


Sponsored jointly by ISA, 
AIChE, AIEE, ASME and IRE, 
the event is the nation’s only 
annual conference devoted en- 
tirely to technical discussions on 
automatic control. 


Attendance of 1,000 control en- 
gineers and scientists from the 
U.S. and Canada is expected to 
fill the housing facilities at Boul- 
der. Advance registration and 
reservation forms for housing 
and social functions are avail- 
able from ISA Meetings Man- 
ager, Penn Sheraton Hotel, 530 
William Penn Place, Pittsburgh 
19, Pennsylvania. 


Technical Sessions 


Wednesday, June 28 


Morning Sessions 
10:00 am: Opening Remarks and Welcome: 
H. M. Paynter, R. K. Adams, D. A 
Rodgers; presentation of American 
Automatic Control Council Award 
Presentation 


10:30 am. Address — Artificial Intelligence 
and Automatic Control, Dr M. L 
Minsky, M.1.T 


11.15 am: Address — Modern Research in 
Automatic Control, Dr. Kan Chen, 
Westinghouse Research Laboratory 


Afternoon Sessions 


Theory of Optimization 
The Structure of Optimum Control 
Systems, B. Friedland 
On the Existence of Optimum Controls, 
L. Markus and E. B. Lee 
Optimal Pursuit Strategies in Dis- 
crete-State Probabilistic Systems, J 
H. Eaton, L. A. Zadeh 
On A Property of Optimal Controllers 
with Boundedness Constraints, H. L 
Groginsky 

Hydraulic and Pneumatic Control 
Design of a Hydraulic Servo with Im- 
proved Bandpass Characteristics when 
Driving a Resonant Mechanical Load, 
W. Seamone 
The Linear Properties of Pneumatic 
Transmission Lines, N. B. Nichols 
Hydraulic Control of Acoustic-Test 
Siren Rotors Using Analog-Digital 
Techniques, F. D. Ezekiel 
A Systems Approach to High Accuracy 
Fluid Control Valving, R. Henke 


ISA Journal 


Economic Parameters in Process Control 
Cost Models for Systems Engineering, 
H. Chestnut. 
Outline of the Future Role of Feed- 
Forward in the Chemical Industry, S 
Calvert and G. Coulman. 
Incentives for Computer Control in 
the Chemical Process Industries, T. Q 
Eliot and D. R. Longmire. 


Thursday, June 29 


Morning Sessions 
Optimal Switching I 

A Switching Criterion for Certain 
Time-Optimal Systems, E. R. Rang 
Time Optimal Control of Nonlinear 
Processes, E. B. Lee. 

A General Iterative Technique for Op- 
timal Control Systems Subject to Sat- 
uration, Yu-Chi Ho. 

A Minimal Time Discrete System, C. A 
Desoer and J. Wing. 


Aerospace Vehicle Control I 
Design Considerations of Inertia Wheel 
Systems for Attitude Control of Satel- 
lite Vehicles, R. E. Mortensen. 
Gyroscopic Coupling in Space Vehicle 
Attitude Control Systems, R. H. Can- 
non. 
Derived Rate Increment Stabilization: 
Its Application to the Attitude Con- 
trol Problem, J. C. Nicklas and H. C 
Vivian. 

Process Dynamics 
A Finite-Stage Model for Highly Asym- 
metric Resident-Time Distributions, R. 
J. Adler and R. B. Hovorka 
Concentration Dynamics in Tubular 
Flow Systems, L. Fan and Y. K. Ahn 
Transfer Functions of Heat Exchang- 
ers, J. P. Hsu and N. Gilbert 


Afternoon Sessions 


Optimal Switching I 
Theory and Design of High Order 
Bang Bang Control Systems, M. Atha- 
nassiades and O. J. M. Smith. 
Synthesis of Quasi-Stationary Optimum 
Nonlinear Control Systems I & Il, P. 
Chandaket and C. T. Leondes. 
Optimal Control Methods for On-Off 
Sampling Systems, W. L. Nelson. 
Minimum Time Control of Second- 
Order Pulse-Width-Modulated-Sam- 
pled-Data Systems, E. Polak 


Aerospace Vehicle Control II 
Model Feedback Applied to Flexible 
Booster Control, G. E. Tutt, W. K 
Waymeyer 
Can Electric Actuators Meet Missile 
Control Requirements? G. C. Newton, 
Jr. and R. W. Rasche 
Terminal Control System Applications, 
R. K. Smyth and E. A. O’Hern 


Automatic Control Applications 
Direct Cycle Nuclear Power Plant 
Stability Analysis, D. Buden. 
fhe Application of Dead-Time Com- 
pensation to a Chemical Reactor for 
Automatic Control of Production Rate, 
D. E. Lupfer and M. W. Oglesby. 
Description of a Digital Speed Regu- 
lating System, J. Dobbie and E. C. Fox. 
Measuring and Classifying Haze in 
Plate Glass with an Automatic Haze- 
meter, B. W. Preston 


Friday, June 30 


Morning Sessions 

Adaptive Control Systems 
A Parameter Perturbation Adaptive 
Control System, R. J. McGrath, V. 
Rajaraman and V. C. Rideout. 
Transfer Function Tracking and Adap- 
tive Control Systems, N. N. Pure and 
C. N. Weygandat. 
Adaptive Servo Tracking, A. I. Talkin 
An Adaptive Three-Mode Controller 
for the Process Industries, W. B. Field 

Nonlinear Control Systems 
A Modified Lyapunov Method for Non- 
linear Stability Analysis, D. R. Ing- 
werson. 
Some Recent Advances in Analysis 
and Synthesis of Nonlinear Systems, 
A. A. Wolf. 
Nonlinear Controllers, J. C. Webb and 
H. T. Bates. 

Statistical Design Considerations 
Signal Stabilization of a Control Sys- 
tem with Random Inputs, R. Olden- 
burger and R. Sridhar. 
The Use of a Mean Weighted Square 
Error Criterion for Optimum Filtering 
of Non-stationary Random Processes, 
K. Sahara and G. J. Murphy 
Stability of a Nonlinear Feedback Sys- 
tem in the Presence of Gaussian Noise, 
R. Sridhar and R. Oldenburger. 
A General Performance Index for 
Analytical Design of Control Systems, 
Z. V. Rekasius. 


Afternoon Sessions 

Special Topics in Control 
On Periodic Modes of Oscillations in 
Pulse-Width-Modulated Feedback Sys- 
tems, E. I. Jury and T. Nishimura. 
Design of Non-Interacting Control Sys- 
tems Using Bode Diagrams, K. Chen, 
R. A. Mathias and D. M. Sauter. 
A Graphical Method for Finding the 
Frequency Response of Nonlinear 
Closed-Loop Systems, A. S. McAllister 
Optimizing Control of Single-Input 
Extremum Systems, J. S. Frait and 
D. P. Eckman. 
Sensitivity Considerations for Time- 
Varying Sampled-Data Feedback Sys- 
tems, J. B. Cruz, Jr 

Process and Control Nonlinearities 
Fast Analog Computer Techniques for 
Design of Controllers for Nonlinear 
Systems, G. J. Fiedler and J. J. Landy. 
On Stabilization of Feedback Systems 
Affected by Hysteresis Nonlinearities, 
A. K. Mahalanabis 
Stability of Servomechanisms with 
Friction and Stiction in the Output 
Element, F. B. Tuteur 
The Motion of Systems Under Square 
Law Damping, W. H. Baier 

Time Series and Process Identification 
System Impulse Response Identifica- 
tion Based Upon Short Normal Operat- 
ing Records, R. Kerr and W. H. Sur- 
ber, Jr. 
Some Techniques of Linear Systems 
Identification Using Correlating Fil- 
ters, W. W. Lichtenberger. 
Digital Computer Analysis of Closed 
Loop Systems Using the Number Series 
Approach, R. K. Adams. 


(Please Turn to Page 26) 
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DEAD-TIGHT SEATING OF ASCO 4-WAY SOLENOID VALVE PREVENTS PISTON DRIFT 


3-POSITION, 4-WAY DESIGN 


POPPET-TYPE SEATING — 
CANNOT STICK OR LEAK 


INSTANTANEOUS OPERATION 


EXPLOSION-PROOF 
ENCLOSURE AVAILABLE 


PRESSURES UP TO 250 PSI 
ON AIR, WATER OR OIL 


RUGGED BRASS BAR STOCK 


2 SOLENOID CORES 
AND 4 DIAPHRAGMS ARE 
ONLY MOVING PARTS 


.. PERMITS PRECISION INCHING 


Positive control of the cylinder piston is inherent in the design of this 
ASCO Bulletin 8347 valve. Leakage of air or liquid is made impossible, 
so that whenever both solenoids are de-energized, the valve assumes 
a center position and all orifices are blocked, locking cylinder piston 
in position. Dead-tight (poppet-type) valve seating permits precision 
inching of the piston, as well as absolute control of any length of stroke, 
with instantaneous stopping and not a trace of drift. 

The utter simplicity of design and rugged construction assure many 
millions of trouble-free operations. You can choose the 8347 in either 
the 4” or the *%” pipe size for pressures to 250 psi, and you can mount 
it in any position. It is available from stock for immediate delivery, 
as are other ASCO solenoid valves. 

Write for Bulletin 8347, providing complete descriptive information on this 
new, reliable 4-way. 


ASCO Valves 


DEPENDABLE CONTROL ay AUtOMatIC SWitch CO. 52-H HANOVER RD., FLORHAM PARK, N. J. + FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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Scanning/Coming Events, from Page 24 


Third International Symposium on Gas Chromatography 
To Stress New Developments, Techniques, Applications 


The 3rd Biennial ISA Inter- 
national Symposium on Gas 
Chromatography, June 13-16, at 
Michigan State University, East 
Lansing, will feature speakers 
from England, Austria, Holland, 
West Germany and Israel. 

Since attendance at the Sym- 
posium is limited, pre-registra- 
tion is required. ISA member 
registration fee is $20; non-mem- 
bers, $25. For advance registra- 
tion forms, write to ISA Regis- 
trar, IGC Symposium, Penn 
Sheraton Hotel, 530 William 
Penn Place, Pittsburgh 19, Pa. 


Tuesday, June 13 


Morning Session—8:30 am 


Welcoming Address: Nathaniel Brenner, 
General Chairman, Perkin-Elmer Corp 


Session I—9:10 am-Noon 


New Developments in Columns for Gas 
Chromatography. Session Chairman: R. 
Kieselbach, E. I. du Pont de Nemours & Co. 
Columns with Minimum Liquid Phase 
Concentration for Use in Gas-Liquid 
Chromatography, Warren Averill, Per- 
kin-Elmer Corp. 
The Effect of Solid Supports on Re- 
tention Volumes, R. G. Scholz and 
W. W. Brandt, Purdue University. 
The Effect of Liquid Loading on the 
Efficiency of Gas Chromatography 
Columns, D. H. Frederick and W. D 
Cooke, Cornell University. 
A Study of Solid Supports, Liquid 
Phases and Their Interaction, Burton 
M. Craig, National Research Council 
(Canada). 
Theory of Programmed Temperature 
Gas Chromatography: The Prediction 
of Optimum Parameters, J. Calvin Gid- 
dings, University of Utah. 
The Theory of Programmed Tempera- 
ture Gas Chromatography, A. S. Said, 
Beckman Instruments. 
Permeability of Gas-Liquid Chroma- 
tography Columns, T. D. Wheelock, 
C. H. Robison and J. C. Reisch, Iowa 
State University. 
Performance of Coated Capillary Col- 
umns, D. H. Desty and A. Goldup, The 
British Petroleum Co. (England) 


Evening Session II— 
8:00 pm-9:00 pm 


Separation and Analysis of High Boiling 
Mixtures Session Chairman: W. D. Cooke, 
Cornell University. 
Application of Gas Chromatography to 
Some High-Boiling Compounds Present 
in Petroleum and Tar Oils, R. W. King 
F. A. Fabrizio and A. R. Donnell, Sun 
Oil Co 
High Temperature Gas Chromatogra- 
phy of Polyphenyl Ethers, W. R. Smith 
and B. J. Gudzinowics, Monsanto 
Chemical Co. 
Measurement of Adsorption Isotherms 
by Means of High Temperature Elution 
Gas Chromatography, E. Cremer, Phy- 
sicalisch-Chemisches Institut der Uni- 
versitat Innsbruck (Austria) and H. F 
Huber, Standard Oil of Ohio 
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Wednesday, June 14 


Morning Session III—9:00 am-Noon 


New Developments in Detectors for Gas 

Chromatography. Session Chairman: R. A. 

Dinerstein, American Oil Company. 
Ultrasonic Whistles as Detectors for 
Gas Chromatography, M. K. Tester- 
man and P. C. McLeod, University of 
Arkansas. 
A D-C Discharge Detector for Gas 
Chromatography, A. Karmen and R. L. 
Bowman, National Heart Institute. 
Quantitative and Qualitative Ioniza- 
tion Detector for Gas Chromatography, 
P. F. Varadi, Machlett Laboratories. 
Detection of Hydrocarbons by a 
Thermionic Diode at Atmospheric 
Pressure, B. E. Hudson, W. H. King 
and W. W. Brandt, Esso Research & 
Engineering Co. 
Electron Capture Ionization Detectors, 
N. L. Gregory and J. E. Lovelock, Na- 
tional Institute for Medical Research 
(England). 
The Mechanism of Response of Flame 
Ionization Detectors, J. C. Sternberg, 
W. S. Gallaway and D. T. L. Jones, 
Beckman Instruments. 
Response of the Gas Chromatographic 
Flame Ionization Detector to Different 
Functional Groups, G. M. Rouayheb, 
G. Perkins, Jr., L. D. Lively and W. C. 
Hamilton, Continental Oil Co. 
Quantitative Gas Chromatographic An- 
alysis of Hydrocarbons with Capillary 
Column and Flame Ionization Detector 
(Il), I. Halasz and W. Schneider, In- 
stitut fur Physikalische Chemie der 
Universitat (W. Germany). 


Evening Session IV— 

8:00 pm-9:20 pm 
Instrumentation for Gas Chromatograhy. 
Session Chairman: W. C. Hamilton, Con- 
tinental Oil Co 

Design Features of a Lunar Gas Chro- 
matograph, E. M. Wilson, S. Vango and 
V. Oyama, Aerojet-General Corp. 
Automatic Sample Introduction and 
Fraction Collection in Gas Chromato- 
graphy, S. Sideman and J. Gilladi, 
Isreal Institute of Technology. 

Gas Chromatographic Chart Integrator, 
K. W. Gardiner, R. F. Klaver, F. Bau- 
mann and J. F. Johnson, California 
Research Corp. 

Micro Sampling in Process Stream 
Analysis, G. S. Turner and R. Villa- 
lobos, Beckman Instruments. 


Thursday, June 15 


Morning Session V—9:00 am-Noon 


New Techniques and Application of Gas 
Chromatography. Session Chairman: D. D. 
DeFord, Northwestern University. 
The Analysis of Petroleum Fractions 
by Subtractive Gas Chromatography, 
E. R. Adlard and B. T. Whitham, Shell 
Research Ltd. (England). 
High Speed Vapor Flow Chromatogra- 
phy, J. Boeke and N. Grier Park, III. 
Analysis of Complex Hydrocarbon 
Mixtures Using an Unsaturated Dis- 
criminating Gas Chromatograph, C. R. 
Ferrin, J. O. Chase and R. W. Hurn, 
U.S. Dept. of Interior, Bureau of 
Mines, Bartlesville Petroleum Research 
Center. 
The Use of Gas Chromatography to 
Study Gases Evolved During Vacuum 
Are Casting of Refractory Metals, 
John P. Mickel, Climax Molydbenum 
Company of Michigan. 
Gas Chromatography of Fluoroalco- 


hols and Fluoroacrylates, H. R. Felton, 
E. I. du Pont de Nemours & Co. 

A Parallel Dual Column System for 
Gas Chromatographic Separations, I. 
Lysyj, Ethicon, Inc. 

The Analysis of Benzene, Toluene and 
Xylene in Process Absorption Oil by 
Dual Column Gas Chromatography, 
L. W. Sumansky, U.S. Steel Corp. 


Evening Session VI—6:30 pm 


Conference Banquet. Toastmaster: J. E. 

Callen, The Procter & Gamble Co. 
Banquet Speaker: M. J. E. Golay, 
Perkin-Elmer Corp. 


Friday, June 16 


Morning Session VII— 
9:00 am-Noon 


Analysis of Flavors and Other Natural 
Products. Session Chairman: W. W. Brandt, 
Purdue University. 
The Application of Gas Chromatogra- 
phy to the Analysis of Flavor Com- 
ponents of Citrus Juices, R. W. Wol- 
ford and J. A. Attaway, Florida Citrus 
Commission. 
Gas Liquid Chromatography of Vanil- 
lin and Related Substances, J. R. Coff- 
man and W. M. Schwecke, General 
Mills. 
Application of Gas Chromatography 
to a Study of Nutmeg Oil Flavor, G. D. 
Lee, F. L. Kaufman, J. W. Harlan and 
W. Niezabitowski, Swift & Co. 
Identification of Mono Terpene Hydro- 
carbons by Means of Gas Chromatogra- 
phy, M. H. Klouwen and R. Ter Heide, 
Technische Hogeschool te Eindhoven 
(Holland). 
Separations of Steroids and Related 
Substances by Gas Chromatography, 
E. C. Horning, E.O.A. Haahti and 
W. J. A. VandenHeuvel, National Heart 
Institute. 
General Discussion on Flavor and Odor 
Separations by Gas Chromatography. 


Two ISA Sessions 
Set for APCA 


An Air Pollution Instrumenta- 
tion Symposium, jointly spon- 
sored by ISA and the Air Pollu- 
tion Control Association (AP- 
CA) will be held in New York 
City, June 12. The Symposium 
has been scheduled to coincide 
with APCA’s annual meeting, 
June 12-16. 


Monday, June 12 


Morning Session 


Session Chairman: Robert L. Chapman, 
Beckman Instruments. 
Monitoring Atmospheric SO, Employ- 
ing Inverse Radioactive Tracers, R. L. 
Bersin, F. J. Brousaides and C. O. 
Hommel, Tracerlab. 
Dynamic Calibration and Data Inter- 
pretation of a Light Scattering Instru- 
ment, P. K. Mueller and R. G. Givens, 
California Department of Public 
Health. 
(Please Turn to Page 29) 





Now...dependable bubble-tight shutoff 


ble B /L Plus... all of these features 


po LINER LOCKS WITHIN BODY. SNAP-IN 
REPLACEMENT INSTALLED IN MINUTES 


“O" RINGS FOR POSITIVE SEAL 


ELIMINATES NEED 
FOR GASKETS 


SELF-LUBRICATING GLASS FILLED 
TEFLON BUSHINGS 


LINERS AVAILABLE IN A DISCS AND BODIES IN ANY CASTABLE 
WIDE RANGE OF MATERIALS ALLOY. SIZES 2” to 12” 


The Fisher-Continental Double R/L Butterfly Valve 


Can be used for on/off or throttling control, using manual and/or 
power actuators. CONTINENTAL EQUIPMENT COMPANY 


(a Division of Fisher Governor Company), Coraopolis, Pa. 


Write for Bulletin 91 


If it flows through pipe anywhere in the world 
...chances are it's controlled by 


SINCE 1880 
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WORKING 
ON OUR 


second million 


ISA Journal 


OVER 1,000,000 


PANALARM 


ANNUNCIATORS 
are in process 
industry 
operations 


More Panalarm Annunciators are specified and used because of: 


Assured Reliability due to: 
e 100% Inspection for all components, both in production and final 
assembly. 
e Complete testing of each annunciator system before shipment. 


Assured Reliability due to: 
Ultrasonic cleaning.. 
No in-service gassing—moisture and destructive volatile materials 
eliminated by high vacuum oven baking. 
Plug-ins are filled with inert gas and hermetically sealed under 
pressure. 
Extra safety margin for Class 1 Division 2 applications provided by 
electronic halogen leak detection. 
e After millions of operations, max. continuous contact pressure and 
uniform gap spacing are assured by beryllium copper contact springs. 
e Hi temp cured TEFLON-covered coils. 


Panalarm maintains a large staff of annunciator engineering specialists 
to assist with special annunciator design and application problems. 
Sales and engineering offices are in all principal cities. 

Your inquiry will receive prompt attention. 


DIVISION OF INCORPORATED 


7401 N. Hamlin Avenue, Skokie, Ill. +» Phone ORchard 5-2500 
Annunciators + Control Panels - Data Systems 
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Coming Events, from Page 26 


A Field Evaluation of the Mini-Adak 
II Automatic, Fluoride Air Pollutant 
Analyzer, D. F. Adams, Instrumenta- 
tion Symposium Chairman, and R. K 
Koppe, Washington State University 
Development of a Condensation Nu- 
clei Counter for Measurement of Parti- 
cle Agglomeration, R. A. Gussman 
C. E. Billings and L. Silverman, Har- 
vard School of Public Health 


Afternoon Session 

Session Chairman: D. F. Adams, Washing 

ton State University 
Studies on the Hydrocarbon Analysis 
of Incinerator Effluents by Means of 
Flame Ionization Detector, M. Fe'!d- 
stein, San Francisco Bay Area Air 
Pollution Control District 
Instrumentation for Olefin Analysis at 
Ambient Concentrations, R. E. Rosten- 
bach, Mast Development Co., and S. W 
Nicksic, California Research Corp 
A Simple Sequential Automatic Sam- 
pler, J B. Gisclard, Compact Ajir 
Samplers 
Flame Ionization Hydrocarbon Analyz- 
er, R. L. Chapman and R. A. Mcrris 
Beckman Instruments 
Analysis of Automotive Exhaust Gas 
W. J. King, D. Swartz and K. Wilson 
U.C.L.A 
A New Simplified Detector for the 
Analysis of Organic Impurities in 
Atmosphere and Exhaust Gases, E. W 
Cieplinski and L. S. Ettre, The Perkin- 
Elmer Corp 


Medical Electronics 
Conference Set 


The 1961 combined meetings 
of the 4th International Con- 
ference on Medical Electronics 
and the 14th Annual Conference 
on Electrical Techniques in Med- 
icine and Biology will be held 
July 16-21 at the Waldorf As- 
toria, New York City. 

It is sponsored by the Joint 
Executive Committee on Medi- 
cine & Biology (IRE, AIEE, ISA) 
under the auspices of the Inter- 
national Federation for Medical 
Electronics. 

Associated with the confer- 
ence will be an International 
Technical and Scientific Exhibi- 
tion of the latest techniques and 
equipment in the medical elec- 
tronics field. 

The conference program will 
be drawn from the areas com- 
mon to the engineering, medical 
and biological fields. In addition 
to medical specialities, the ses- 
sions will cover engineering 
technology such as microwaves 
and ultrasound, transducers, 
computers and telemetering. 

The conference program is be- 
ing organized by an internation- 
al committee under the chair- 
manship of Dr. H. P. Schwan, 
University of Pennsylvania. 
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CEC’s new d-c amplifiers and 
strain gage power supplies for 


Ultra-Linear performance 


oe 


CEC’s NEW 1-155 wide-band D-C 
Amplifier (left)—designed for low- 
level signals from d-c to 10kc— 
is completely self-contained for 
plug-in mounting. Use it to de- 
rive full bandwidth capabilities 
from recording oscillograph gal- 
vanometers. Solid-state circuitry 
---internal, fully regulated power 
supply. 


SPECIFICATIONS: 

Frequency response . D-c to 5 kc, +1%, d-c 
to 10 kc, +3% 
200 ma peak to peak, 
20 volts peak to peak 
10 mv peak for full- 
scale output 


Common Mode 
120 db at 60 cps 


Write for Bulletin CEC 1155-X8. 


The NEW 3-139 Strain Gage 
Power Supply is a perfect com- 
panion for the 1-155 D-C Ampli- 
fier. Triple-box transformer 
shielding provides low leakage to 
ground. This highly stable, regu- 
lated excitation voltage source 
(external or internal sensing pro- 
vided) for strain gage transducers 
is ideal for strain measurement 
systems. 


SPECIFICATIONS: 

Output 2 to 15 volts, 0 to 
200 ma 

+0.05% for 10% 
line changes from 
95 to 135 volts 
0.5 mv P-P for all 
load and output 
conditions 


Temperature Coefficient. 0.002% per °C. 


Regulation 


Write for Bulletin CEC 3139-X7. 


Electro Mechanical Instrument Division 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


- Belle Howell 





ELIMINATE 


MATHEMATICAL 
COMPUTATIONS... 


W &T pPrREcISION 
MERCURIAL MANOMETERS 


Simple knob adjustment eliminates 
temperature and gravity corrections. For- 
get about indexing the mercury well for 
each reading. W&T’s specially graduated 
manometer scale automatically compen- 
sates for well level depression. 


The Wallace & Tiernan 
FA-187 mercurial manom- 
eter also gives you: 


* Accuracy 1/5000 

* Range 0 to 31.5” Hg or 
equivalent 

* Readings to 0.005” Hg 

* Magnifying eye piece 
for exact reading 
Magnetic vernier elimi- 
nates meniscus reading 
Specially calibrated 
scale 


Use the W&T mercurial ma- 
nometers as calibrating 
standards for absolute pres- 
sure or easily modify them 
to perform as barometers, 
differential or vacuum in- 
dicators. 


For further information, 
write Dept. A-128.99 





WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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SCANNING 


“i READER FEEDBACK 


Back Issues—Source of Wealth 





I am interested in obtaining more 
information on the entire field of high 
vacuum. I have read your reprint 
“Glossary of Terms Used in Vacuum 
Technology” (p. 50, ISAJ 10/60) and 
would now like to obtain the full re- 
port. Could you furnish me with the 
address of the American Vacuum So- 
ciety? 

Being a Technician, I am also inter- 
ested in your August 1960 issue state- 
ment concerning the approval of the 
NSPE to establish an institute for 
certification of Technicians. What is 
the NSPE and what is its address? 

I have been doing more or less 
routine repair work, but recently have 
been cast in a different role in which 
the need for information is very great. 
In the past two weeks I have found 
myself perusing back copies of ISAJ, 
and have discovered a wealth of in- 
formation pertinent to my future 
work. I also committed the cardinal 
sin of not paying my ISA dues which 
sin I have hastened to correct in the 
very next mail. You will also receive 
a stream of Readers Service Cards in 
the future. 

What you've been saying about get- 
ting ahead through ISA is coming 
home to me now. So please don’t let 
me down: it’s too late for me to marry 
the boss’s daughter! 

Claude T. Haley 
Newport News, Va. 


We are very flattered by your 
warm praise of ISA and our 
Journal. The address of the 
American Vacuum Society is Box 
1282, Boston 9, Mass. The price 
of the AVS complete report on 
Vacuum Terminology is $1.00 
to AVS members and $2.00 to 
non-members. The address of the 
National Society of Professional 
Engineers (NSPE) is 2029 K St., 
N.W., Washington 6, D.C. 

The Editors 


Kept for Future Reference 


I have just read Mr. Marvin D. 
Weiss’s very fine article “Electrochemi- 
cal Analysis in Process Control” (p. 62, 
ISAJ 1/61), and question two points. 





First, on page 64 Mr. Weiss dis- 
cusses Redox Analysis. He uses the 
copper-zinc cell as an illustration and 
shows how copper metal goes to cop- 
per ions with the production of two 
electrons. He then states, “The copper 
is reduced and the two electrons pro- 
duced are taken up by the zinc ions 
at the other electrode to form zinc- 
metal”. From the definitions of oxida- 
tion-reduction stated just prior to this 
example, I believe this sentence should 
read “The copper is oxidized, etc.” Ox- 
idation is the loss of electrons, so since 
the copper metal loses two electrons 
to become copper ion the copper has 
been oxidized. 

The second point concerns the 
graph of Figure 8. It appears that the 
decimal point has been misplaced in 
the abscissa of this graph and instead 
of reading —0.4, —0.8, —0.12, etc., 
should read —0.4, —0.8, —1.2, etc. 

I trust my assumptions are correct 
and that this letter will be accepted as 
helpful criticism since I did find the 
article an excellent and concise sum- 
mary of the subject, and I most cer- 
tainly intend to keep it for future 
reference. 

H. R. Broadley, Engineer 
Chemistry & Insulation Unit 
G. E. Instrument Dept., 
West Lynn, Mass. 


The two errors noted by Mr. 
Broadley inadvertently slipped 
into the text and illustrations. I 
would like to thank Mr. Broadley 
for his careful perusal of the 
article and for his discerning 
comments concerning the errors 
noted. 

Marvin D. Weiss 

Special Instrumentation Div. 
Union Carbide Olefins Co. 
South Charleston, W. Va. 





NOW AVAILABLE 


SPECIAL 40-PAGE 
REPORT ON 


“MEASUREMENT 
STANDARDS” 


Reprinted from the February 
1961 issue of ISA Journal 





Price $1.00 per copy 
ISA JOURNAL 


Penn-Sheraton Hotel 
530 William Penn Place 
Pittsburgh 19, Pa. 











With this new 
Varea-meter 
external 
clamp 


One big benefit you get from Wallace & Tiernan’s- 
new Varea-meter line is dependable tube clamping. 
Tubes can't vibrate loose; can’t be dislodged, even 


by sudden flow surges. 


A simple but effective lever-type clamp gives a 


positive tube-locking force. 


But for all its holding power, this force is easily 
controlled. You release tubes by loosening a single 


. ae 
cleaning in seconds. 


change capacities or remove tubes for 


There is no packing; O-rings give positive seal- 
ing. There are no springs; the tube is locked by 
the lever-type clamp. Because this clamp applies 
force externally, there is nothing in the flow path 


to clog your meter or corrode. 


Teflon or Penton O-rings and tube adapters, and 
a wide choice of end-fitting materials, allow you 


to measure highly corrosive chemicals. 


so 


W&T Varea-meters come in 34” to 3” tube sizes 
with 5” or 10” scales. Electric or pneumatic trans- 
mitters and other accessories are available. Varea- 
meters conform to ISA Recommended Practice. 


For more information, 


write Dept. V-4.99 


WALLACE & TIERNAN INC. 





25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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NOW! 


Beginning in 1958, several colleges, universities and industrial 
instrument firms asked us to contribute from our specialized 
tubing knowledge to their gas chromatography development 
programs and we gladly acceded. Research on tubing up to 
this time had been limited mostly to glass, copper and plastic 
materials. Higher processing temperatures and problems of 
corrosion resistance called for new materials. Testing of 
various stainless steels and nickel alloys followed. 


Today, as a result, we at Superior offer a number of stainless 
steel analyses and 30°, cupronickel for this purpose—all 
available in standard capillary tubing, miniature tubing, and 
tubing for packed columns. These analyses and tubing types 
offer the following outstanding advantages :| 


e Highly desirable ID surface and size uniformity to accept a 
wide variety of coatings 


e Nonpolar surface with respect to nonmetallic organic 
compounds 


TubeXperience in action 


small-diameter stainless steel tubing with consistent 
ID size and surface uniformity for gas chromatography 


e Excellent corrosion resistance to most compounds and reactive 
materials being studied, even at high temperatures 
Relative inertness to all organic compounds 
Excellent heat transfer properties 
Great strength and resistance to breakage 
Ease in bending and general fabrication—compact columns 
can be formed eliminating the possibility of obstructions 
during chromatogramming of the sample 
Proved durability and higher efficiency than other materials 
Minimal danger of reacting with partitioning liquids 
Leakproof system—connections can be readily made with 
plastic sleeves 
Lessened cleaning problems, reproducible coatings made 
possible 
Complete information, including analyses, sizes, lengths, and 
coil diameters, is given in Bulletin 110, “Tubing for Gas 
Chromatography.” Write for your copy today. Superior Tube 
Company, 2015 Germantown Ave., Norristown, Pa. 


woerrarldde 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2% in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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SCANNING 
4 MISSILES SPACE 


Intelligent Tester 


Taking an “intelligent” as well 
as an automatic approach to the 
testing for operational readiness 
of intercontinental ballistic mis- 
siles, is a new electronic analyz- 
er called “D-PAT” — product of 
Hughes Aircraft Co. D-PAT is 
short for “drum-programmed au- 
tomatic tester.” In place of the 





Hughes’ new missile tester pro- 
jects diagram of faulty assembly 
on screen (right) and points out 
to engineer Stanley Mu the de- 
fective component by a red arrow. 


simple “go or no-go” checks of 
previous testers, D-PAT bases 
its conclusions on actual meas- 
urements of each variable tested. 


As it clicks through its system 
checklist, D-PAT compares these 
measurements to correct values 
stored in its magnetic memory 
drum whirling at 2300 rpm. 
When any off-spec variable is 
spotted, the tester shuts down 
the program, dips into its library 
of 35-mm slides, flashes a dia- 
gram of the faulty circuit or 
assembly on a 15-inch translu- 
cent screen and points out the 
defective component with a red 
arrow! 

And through its digital com- 
puter, D-PAT also predicts the 
useful remaining life of each 
tested component by comparing 
its actual measurements with its 
past performance and maker’s 
specifications. It is built for oper- 
ation anywhere — ICBM launch- 
ing pad, operations center of a 
ship at sea, or army behind-the- 
lines maintenance station. 


NEW TRANSISTORIZED 
MINIATURE RECORDER OFFERS 


DC INPUT 
OF TP ISOLATION AND 
NOISE-FREE DC OUTPUT 


NICKEL-CADMIUM BATTERY RESERVE —_ 
POWER SUPPLY MODULE —_ 
WWPUT TERMINALS 


TORQUE MOTOR AND TRANSDUCER ~ 


~ 
~ 


\— THERMOCOUPLE OMPENSAT) 





Seer r rT eey Sy 
ee 


— ZERO INDUCTIVE ADJUSTMENT 
SPAN INDUCTIVE ADJUSTMENT 
\ FINE SPAN RANGE ADJUSTMENT 
“FINE ZERO RANGE ADJUSTMENT 


- CALIBRATING ADJUSTMENTS 


The unique DE VAR potentiometer/receiver recorder is particu- 
larly suited for Strain-Gage Transducers, Thermocouples and 
Resistance Bulb Elements. The isolated input circuit rejects high 
common-mode noise without resorting to input balancing. 
The DC output signal is sufficiently noise-free to feed data 
loggers or computers. In addition, a low noise, high frequency 
carrier signal is available for drift-free operation of controllers 
and alarms. 


@ Exclusive inductive zero and span ad- 
justment — continuously variable from 
0-5 mv to 0-50 mv. 

@ Complete solid state circuitry — includ- 
ing unique transistor chopper. 

@ Battery reserve — eliminates costly 
down time. 

@ Full scale rectilinear writing — with 1, 
2, or 3 pens. 


Our Technical Bulletin R-301 describes the most advanced 
miniature recorder now available — 


White today 
DE. VAR 494 GLENBROOK ROAD 
GLENBROOK, CONNECTICUT 
SYSTEMS INC. 
A DIVISION OF GENERAL KINETICS CORPORATION 
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iE IIE 2 ALSO i 
ATTEND THE ISA 
INTERNATIONAL 
[NSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


See hundreds of the latest instru- 


ments, controls and = systems dis- 
played by over 150 Canadian and 
U.S. manufacturers MH Find fresh 
approaches to your automation prob- 
lems; ways to cut costs, increase pro- 
duction HJ Witness actual demon- 
strations of instrumentation in ac- 
tion MH Learn the newest techniques 
at stimulating Conference Sessions 
@ Engineers, scientists, technicians, 
management! Don’t miss this largest 
ISA Instrumentation Show ever held 
in Canada. 

Conference—Royal York Hotel 
Exhibit—Queen Elizabeth Bldg. 
Canadian National Exhibition Grounds 
Exhibit—June 6-8 


TORONTO JUNE 5-8 


INSTRUMENT SOCIETY of AMERICA 
Penn-Sheraton Hotel 
530 Wm. Penn Place Pittsburgh 19, Pa 


IV y™mM 
EXHIBIT AT THE 

9A INTERN 

ISA INTERNATIONAL 
INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 
Penetrate new market areas of Can- 
ada #@ Toronto area holds 1/3 of 
Canadian purchasing power M To- 
ronto, the major commercial and fi- 
nancial center of Canada HM More 
and more U. S. firms expanding into 
rich Canadian markets HM Meet key 
buying influences from the U. S. and 
Canada @ No faster or more eco- 
nomical way of selling instrumenta- 
tion equipment, systems, automatic 
controls and related products, than 
by exhibiting at this ISA Show. 


Exhibit—Queen Elizabeth Bldg. 
Canadian National Exhibition Grounds 


TORONTO JUNE 6-8 


INSTRUMENT SOCIETY of AMERICA 
Penn-Sheraton Hotel 

530 Wm. Penn Place Pittsburgh 19, Pa 
ATlantic 1-3171 


CIRCLE NO. 25 ON PAGE 110 


34 ISA Journal 


SCANNING { THERMOELECTRICITY 





Hot or Cold— 


By Flipping a Switch! 


A tiny device that can produce 
either heat or cold on demand is 
so efficient it can freeze or boil 
a drop of water, using only the 
power from two flashlight bat- 
teries. 

Developed by Hughes Aircraft 
Company scientists, the device, 
which is smaller than a paper 
clip, heats or cools at the flip 
of a switch. Clusters of these 
units might be used in widely 
different applications — from 
maintaining room temperature 
in a space ship to operating an 
instant-defrosting refrigerator 
with no moving parts. 


Thermoelectric Principle 


The device works on the prin- 
ciple of thermoelectric cooling, 
which, although it has _ been 
known for more than 100 years, 
was always impractical because 
of the large amounts (20 to 30 
amperes) of current that were 
required. A new technique for 
fabricating the thermoelectric 
material now makes operation 
possible on only one-tenth of 
the current previously required. 

A thermoelectric device, some- 
times called a Peltier cooler, 
produces heat at the junction 
of two special semiconductor 
materials when a current is 
passed through it. Cooling re- 
sults when the direction of cur- 
rent flow is reversed. Thus the 
same element can be used for 
both cooling and heating—just 
by connecting a simple switch in 
the circuit to control the direc- 
tion of current flow. 


Applications 


Because of its low current re- 
quirement, this new unit is ideal 
for use in a space vehicle, either 
for making passengers comfort- 
able or for cooling electronic 
systems. Its heating efficiency 
is up to eight times as high as 


Thermoelectric device, developed 
by Hughes Aircraft Co., Culver 
City, California, can freeze or boil 
a drop of water, using the power 
from two flashlight batteries. 


conventional resistance heaters 
(toasters, stove elements, etc.). 

Already built is a 3-stage “cas- 
caded” cooler that cools an ex- 
perimental infrared detector to 
about 100 degrees below zero 
Fahrenheit while using only 
two amperes. 

In the building stage is a heat- 
control oven that will maintain 
a constant 70° temperature de- 
spite weather variations from 

-40 to +180°F. This feat is to 
be accomplished with less power 
than that needed for an auto- 
mobile headlight! Even better 
performance is expected as new- 
er materials are discovered. 

All kitchen heating and cool- 
ing appliances eventually may 
operate on the thermoelectric 
principle, and homes may be 
heated and cooled by the same 
wall panels. Critical electronic 
components can be “spot cooled” 
to boost reliability by as much 
as 500%. 

The future for these thermo- 
electric wonders appears bright 
and the applications virtually 
unlimited. 





TOTAL ABILITY IN COMPUTER CONTROL 
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TOTAL ability in RE 0 join 
computer control FL \\\ . 
means proven | ____— ANALYSIS 
capability in T 
process analysis, 
system design, 
control programming, 
equipment installation 
and system start-up. 
TRW Computers Company 
has this proven 
capability plus 
field-proved equipment. 
In process control 
and related applications, 
RW-300 Digital Control 
Computers have operated 
more than 200,000 hours 
with reliability better 
than 99 percent. 


START-UP 


Pictured at the left is a control room of the 
B. F. Goodrich Chemical Company plant at 
Calvert City, Kentucky. An RW-300 has been 
in control of vinyl chloride production at this 
plant since early in 1960. 


This application and other applications in the 
petroleum, chemical, and power industries 
are described in a brochure summarizing the 
experience of TRW Computers Company. To 
obtain a copy of the brochure, write to any of 
the offices listed below. 


TRW Computers Company AN 


a division of Thompson Ramo Wooldridge Inc. 


8433 FALLBROOK AVENUE - CANOGA PARK CALIFORNIA 
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Visicorder and record 
shown 24 actual size. 
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“MASTER CLOCK’ 


for the missile range uses 15 
Honeywell Visicorder oscillographs 


The Timing Operations Center designed and built 
by Epsco-West for the Navy’s Pacific Missile 
Range is now in use at Point Mugu, California. 
It makes use of 15 Heiland Visicorders to read 
out (as shown on the unretouched record at left 
the binary outputs distributed as DC voltage 
levels to the Center’s ‘“‘customers.”’ 


These customers are the test and development 
crews On weapons systems, satellites, space ve- 
hicles or any other users of the facility who de- 
pend upon extremely accurate timing signals for 
many purposes including satisfactory correlation 
of telemetry data. The TOC generates as many 
as eleven separate timing signals, any one of which 
may be delivered to any of 36 users at one time. 


Entirely solid-state, the Epsco-West TOC consists 
of a precision frequency standard, the 100-kce sec 
output of which is accepted by the timing signal 
generator and divided down to one pulse per sec 
by digital divider units. The 1-pps signal is ac- 
cumulated in binary-coded decimal format by a 
counter-type register permuted to read out in 
hours, minutes, and seconds. Recycling occurs at 
23:59:59. Controls include advance or retard in 
10-microsecond increments. 














Viscorders are conveniently installed in 
control consoles of three-rack TOC modules. 
Records are immediately legible without 
chemicals or developing. 


The 906B Visicorder also performs a supplemen- 
tary function as a monitor on the timing and test- 
patch panel, and as permanent “record-keeper”’ 
for the built-in indicators and test oscilloscopes. 
Visicorders were selected for their jobs with the 
TOC because of their versatility, reliability, low 
cost, and compact size (10” x 10” x 151%"; weight, 
37 lbs.). 

Pioneer and acknowledged standard in the field 
of high frequency direct-recording oscillography, 
the Visicorder is available in several models, from 
6 to 36 channels, DC to 5000 cps response, up to 
20,000” sec writing speed. Honeywell engineering 
is at your service through 120 field offices for help 
in applying one Visicorder or a full system to your 
data acquisition program; or a quantity of Visi- 
corders for OEM application in your products. 


Call your local Honeywell office now or write today 
for Catalogs HC906B, 1012, 1108, and 1406 to 
Minneapolis-Honeywell, Heiland Division, 5200 E. 
Evans Ave., Denver 22, Colorado. Our telephone is 
SK yline 6-3681, Area Code 303. 


T es > 


Honeywell 
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Just seconds ago a bearing tempera- 
ture went out-of-limits... the Hagan 
AIM (Alarm Indicating Monitor) 
has energized the alarm light and 
sounded a warning horn .. . and, just 
seconds after the upset, the operator 
is ready to take corrective action. 
Designed to protect valuable plant 
equipment, the Hagan AIM makes 
it possible for one man to monitor 
pressures, temperatures, flows, lev- 


els, closures from several critical 
areas at the same time. AIM can be 
set for either high or low alarm 
points, or both. 

Combining all alarm functions in 
one instrument, the AIM will moni- 
tor any input which can be repre- 
sented by DC voltages as low as 10 
millivolts full scale, with an accu- 
racy of + 0.1% full scale. Providing 

ximum information on minimum 


®D 
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panel space, the readout and alarm 
panel for 200 alarm points will fit 
into a 19” x 4714,” panel area. 

For more information about the 
low-cost Hagan AIM, write or phone 
the address below. 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HALL LABORATORIES + BRUNER CORP. 





EDITORIAL 





Ironical as it may be, the very men who create and apply the wonders of modern 
instrumentation are among the last to ponder and realize the influence of their con- 
tributions to the political and economic destiny of our world. Individually, they are 
rarely aware of the countless thousands of other scientists and engineers doing the 
same basic work as they do. Most of the time it takes an article in a weekly news 
magazine or the daily newspaper to make them realize the implications of the fruits 
of their labor. As instrumentation becomes a more dominant influence in the tech 
nical and non-technical affairs of our daily lives, the men involved in this fabulous 


technology are becoming more aware of the common denominator which binds them 


together. 


Sweeping across every industry and business activity the art and science of instru- 
mentation has a thousand faces and problems. The controller of an insurance com- 
pany wants to know the status of policies written, the superintendent of a paper mill 
wants assurance of optimum moisture content in kraft output, a refinery supervisor 
wants optimum utilization of catalyst in his reformer, load control is essential in a 
thousand-mile electric utility complex, a grocery chain demands the optimum inven- 
tory in view of supply and demand, and the surgeon expects his heart pump to func- 


tion—a matter of life or death. 


Not every instrument design or application is a matter of life or death, but it is 
becoming increasingly obvious that instrumentation is the basic means for scientific, 
industrial and economic advancement. As the technology of measurement, information 
processing and control—instrumentation is the cornerstone of progress in human Civ- 
ilization. There are literally millions of measurement problems in industry alone 
What to do with the data obtained by measurement is a major challenge of informa- 
tion processing. Be it a problem for men or machines, decision and control is no better 
than the information which stimulates action. Thus measurement, processing of the 
information obtained, and control based on this information are common to practically 


every facet of our existence. 


Instrumentation has been a major force in the progress of science and engineering, 
and unquestionably, is the key to future advancement. Because it sweeps across every 
science and technology and threads through the total complex of our modern society, 
it is sometimes difficult to comprehend that instrumentation is actually a common 
denominator. Perhaps if we think of our problems in terms of the three basic elements 


of instrumentation, the implications will be more obvious. 


As our society becomes more complex, the need for basic analysis and comparison 
increases. Instrumentation is the basic element, the “magic bond” which can put our 


multitude of problems into a common perspective. It is a concept, a way of stating 


eur 


Editor 


objectives and implementing plans to achieve results 
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Figure 1, (Left). Complete flow-rate 
measuring system for the Navy Primary 
Standards Laboratory at Pensacola, Flor- 
ida is housed in a single caster-mounted 
console. Figure 2, (Right). Main console 


Not only accurate—it flies! 


with the measuring section and front 
panel removed. Note the supply-pres- 
sure and reservoir tanks (one at each 
end), compressed nitrogen tanks (cen- 
ter), and fluid pump (bottom center). 


Designing Portability 


Into a Flow Standard 


by RALPH P. BOWEN* 
Navy Primary Standards Laboratory 
Pensacola, Florida 


Using two highly accurate flow- 
rate transfer standards that can be 
flown easily to Washington D.C. for 
checking with the National Bureau of 
Standards, the Navy Primary Stand- 
ards Laboratory at Pensacola has 
little trouble maintaining exceptional 
accuracy. 


FOLLOWING World War II, it be- 
came evident that newer operating re- 
quirements would necessitate more fre- 
quent comparison of measurement 
devices with measurement standards of 
higher accuracies. To cope with this 
need, the U.S. Navy Bureau of Aero- 
nautics instituted a calibration pro- 


*Senior Member of ISA, Pensacola 
Section. 
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gram and established Navy Primary 
Standards Laboratories, which now ex- 
ist as a part of the Bureau of Naval 
Weapons. 

At each of these laboratories are 
Navy Primary Standards, representing 
the highest accuracy level within the 
Bureau of Naval Weapons. These 
standards are calibrated directly by the 
National Bureau of Standards (NBS) 
or through the use of transfer stand- 
ards, which might be thought of as 
“bridges”, designed specifically to cor- 
relate the accuracy of measurements 
between the National and the Navy 
Primary Standards. 

The transfer standard of interest in 
this article is a portable flow-rate meas- 
uring device. As it was planned origin- 
ally, the unit had to exhibit minimum 
size and weight, high accuracy, versa- 
tility, and acceptabiliry by NBS for 
calibration. Naturally, it also had to be 
suitable for the proposed application. 

A market survey disclosed that no 
satisfactory device was available. Not 


to be deterred, the Navy Primary 
Standards Laboratory at Pensacola, 
Florida prepared a specification that 
included all the desired characteristics 
and perhaps even a few optimistic em- 
bellishments. Among the features were 
the following: 
1. Small size 
2. Wide range of flow rate (100 to 
100,000 PPH) 
3. Ability to handle many different 
fluids 
. System accuracy of +0.25% lin- 
earity over the complete range 
of flow rates and a fixed-point 
accuracy of +0.15% 
. High reliabilry and repeatability 
. Portability and versatility 
. Easy installation 
3. Adaptability to on-site calibration 
. Readout in either volumetric or 
gravimetric units 
. Ability to maintain constant fluid 
density and viscosity 























Figure 3. Schematic flow diagram of the portable flow-calibration stand. 


11. Elimination of dynamic forces 
Constant flow (no pulsation) 
Acceptability for system calibra- 
tion and/or certification by NBS. 

The most promising of the prelim- 
inary proposals, suggesting the use of 
turbine meters as sensing elements,’ 
was submitted by Potter Aeronautical 

Corporation. 


Description 


After many discussions and design 
revisions, the final product emerged 
as shown in Figures 1 and 2. The 
latter shows the main console with the 

+“Characteristics and Uses of Turbine 


Flowmeters” by John S. Yard, ISA 
Journal, pp. 54-59, May 1959 


“Liquid-Flowmeter Calibration zoe 


niques” by M. R. Shafer and 
Ruegg, ASME Transactions, pp. 1369- 
1379, October 1958 


measuring section and front panel re- 


moved. 


As shown in Figure 3, a source of 
pressurized nitrogen (1) supplies reg- 
ulated pressure to the fluid supply 
tank (2) for pushing the calibration 
fluid through the device > cali- 
brated (3) and through the turbine 
meters (4) used as calibration stand- 
ards. Then the fluid, collected in a 
reservoir tank (5) is returned by a 
pump (6) to the supply tank for re- 
run. The nitrogen gas is returned 
through a compressor (7) and stored in 
readiness for another cycle of opera- 
tion. 


The system is housed in a metal 
cabinet, with the whole console mount- 
ed for portability on spark-proof cas- 
ters. All electrical equipment is ex- 


plosion-proof, and the readout instru- 
ment air is purged. The reservoir 
and supply tanks for the calibration 
fluid have capacities of approximate- 
ly 80 gallons each, which permit flow 
durations of from about 280 minutes 
to 13 seconds using about 56 gallons 
of the available fluid. The console ar 
rangement provides an entirely self- 
contained standard for the Navy Prim 
ary Standards Laboratory 

By maintaining a constant fluid den 
sity and a constant, nonpulsating flow 
in addition to eliminating certain dy- 
namic forces, the system stabilizes op- 
erating conditions. In accomplishing 
this, the system keeps the calibration 
fluid circulating in a closed system, 
pressurized. by nitrogen gas which 
itself is recirculated and recompressed 


in a closed system 
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Although the complete console, 
when filled with a 0.8 specific-gravity 
calibration fluid, weighs 1800 pounds; 
the removable measuring section (ap- 
prox. 30” x 16” x 24”) weighs only 
about 250 pounds. 


The unique feature of this unit is 
the removability of the measuring 
section (Figure 4) from the console. 
This measuring section, the heart of 
the transfer standard, complies with 
all the basic specifications defined 
earlier. Consisting of a compact chas- 
sis on which is mounted three mani- 





A. The best probable accuracy 
(of actual flow) 


+0.25 % 
+0.01 % 


Probable resultant (rms) +0.253% 


Flowmeter 


Readout instrument 


B. The poorest probable accuracy 
(of actual flow) 


+0.25 % 
+0.25 % 


Probable resultant (rms) +0.353 


Flowmeter 


Readout instrument 


C. Fixed-point probable accuracy 
(using calibration curve) 


+0.1% 


+0.1% 


Flowmeter 
System repeatability 


Probable resultant (rms) +0.141% 











Table I, Overall System Accuracy. 
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folded turbine-type flowmeters (4) 
and a three-channel digital rate in- 
dicator (8), it can be used (independ- 
ently of the console) as a secondary 
transfer standard for the calibration of 
operating production-type flow test 
stands and engine test cells. 


By the use of flow straighteners, a 
controlled flow pattern is established 
at the flowmeters, which are of the 
high-frequency type designed for op- 
eration in viscous fluids. Sized to cover 
the range of 100 to 100,000 PPH in 
three overlapping steps, the flowmeters 
are calibrated carefully to a linear ac- 
curacy of 0.25% of flow using JP4 
fuel (approx. 1.2 centistokes viscosity). 
In anticipation of future requirements, 
calibrations for other fluids were pro- 
vided: 


Viscosity (in centistokes) 


Fluid 
Water 1.0 
JP4 fuel 1.2 
Oil 5.0 





Oil 10.0 
Oil 20.0 
From this data, correction curves can 


be plotted for handling variations in 
viscosity. 


Digital Rate Indicator 


The digital rate indicator (8), 
mounted on the front panel of the 


Figure 4. Removable measuring 
section, the heart of the transfer 
standard, consists of 3 manifolded 
turbine-type flowmeters (left 
rear) and a 3-channel digital rate 
indicator. 


measuring section, permits manual se- 
lection of three channels in the follow- 
ing ranges: 100 to 400, 400 to 7200, 
and 600 to 100,000 PPH, in incre- 
ments of 0.1, 1.0, and 10.0 PPH, re- 
spectively. Primarily a special-purpose 
time-function translator, the digital in- 
dicator consists of a crystal oscilla- 
tor, a five-digit Burroughs Nixie 
Tube readout, a predetermined five- 
digit counter (for establishing the dur- 
ation of the sampling period), a logic 
system, and a power supply. 


This instrument is designed to per- 
form three basic functions; that is, to 
measure (1) rate of flow, (2) total 
flow, and (3) ratio of two flows. 
When used with turbine-type flow- 
meters, it can be set to indicate values 
for the above functions in terms of 
flow-rate units. 


Accuracy 


The accuracy of the system basically 


depends on flowmeter calibration 
(held by specification to 0.25% of 
flow in the indicated range) and in- 
dicator accuracy (tone count). If 
rms values are used, however, the 
overall system accuracy is as shown in 


Table I. 


Highest accuracy is achieved at 
steady-state flows, when the digital rate 
indicator is used as a frequency meter 
and the resultant flow is read from a 
curve of flow vs. frequency at the 
viscosity of the fluid under test. 





Nation's largest power consumer cuts power cost! 


Justifying Digital Computers 


For Large Power Consumers 


by R. J. THOMAS 
Union Carbide Nuclear Company 
A Division of Union Carbide Corporation 


Paducah, Kentucky 


Industrial power consumers buy 
power according to contract. Even 
temporary excess demands invoke a 
stiff penalty charge, whereas power 
consumption below the contract 
amount means money paid for noth- 
ing. Read how a digital computer 
controlled power demand fo save 
thousands of dollars for the nation's 
largest power consumer. 


GENERAL CRITERIA for estab- 
lishing economic justification are 
no different for an industrial com- 
puter than for other types of equip 
ment. It must be shown that the com- 
puter can be amortized in one of 
several ways: (1) by its use in an ap- 
plication involving problems that only 
a computer can solve, (2) by increased 
production, (3) by an increased work 
load spread over a previously fixed 
number of workers, (4) by a reduction 
in personnel, with “saved” wages being 
credited toward the cost of equipment, 
(5) by producing a product, the qual- 
ity of which can be attained only by 
using the improved methods of con- 
trol offered by a computer. 


Data-handling systems are expensive, 
their prices increasing with the amount 
of elaborateness. Consequently, the 


people responsible for system design 
must balance cost against perform- 
ance. This means that only absolutely 
necessary features should be specified. 
Nevertheless, over-enthusiasm often 
results in the system being over-de- 
signed and over-built. When a com- 
puter is too elaborate for its intended 
function, the customer may find him- 
self increasing production above mar- 
ket demand in an effort to amortize 
the equipment. He may even add more 
equipment and personnel to keep the 
process operating at capacity for the 
fastest possible write-off. 


It behooves both the vendor and 
the customer to consider carefully the 
application and the intended perform- 
ance of the system. Some points to 
take into account are: 


1. How much is the increased pro 
duction, the improved quality, or the 
decreased operating cost worth for 


the amortization period? 


2. What is the initial cost of the equip- 
ment, including installation costs? 


3. What will be the operating costs? 
(These will include wages, utility costs, 
training, maintenance, administration, 


etc.) 


1. What is the expected “life” of the 
equipment and of the application 
itself? 

5. How much interest will be paid on 
the investment? 

6. What will be the salvage value? 


If all the above factors, when com- 
pensated by a suitable safety margin, 
show a net gain, it is reasonable to 


assume that the system should be pur- 
chased. We must remember, however, 
that the economic justification must be 
sufficient to overcome still other fac 
tors; namely, the trends in the market, 
the anticipated future demand for the 
product being manufactured, a possible 
decrease in cost of competitors’ prod- 
ucts, and a possible increase in per 
sonnel wages during the equipment 
amortization period 


The Installation 


Shortly after start-up of the Pa- 
ducah Gaseous Diffusion Plant in 
Kentucky, operated by Union Carbide 
Corporation for the U. S. Atomic En 
ergy Commission, the need for a data- 
handling and computing system was 
realized. Needed was a system that 
could collect digital quantities from 
the analog meters measuring the elec- 
trical power consumption, and that 


extrapolate a value of 


then could 
power usage. The reasons that a neu 
system had to be specified are gen 


eral ized as fc ble WS: 


|. At the time of plant construction, 
the available commercial equipment 
for metering large quantities of elec- 
tric power demand did not possess the 
required accuracy. (This plant con- 
sumes approximately 3% of all the 
power generated in the U.S.) 


2. The equipment 
then in use provided a demand readout 


power metering 
once every 30 minutes for each power 
transmission line, but it did not pro- 
vide a record of total power demand 
until 10 minutes after the demand 


May 1961, Vol. 8, No. 5 43 











TOTALIZER 


7 








ORRECTOR @ SUBTRACTOR 


' 





NET TOTAL 
REGISTER 























OI1SC CONSTANT 
CORRECTOR 


—— 


INTEGRATOR CONSTANT | 








MULTIPLIER 
RATIO 6, 5, 4, 3, 2,1 


EXTRAPOLATOR 
REGISTER 








Zz 


_ 


WHM IMPULSE 
SOURCES 





SEQUENCER 


PRINTOUT 
REGISTER 



































period. (Operating personnel had to 
add individual line readings to obtain 
total plant load.) 

3. If an excess demand (that is, a usage 
greater than that contracted for with 
the power suppliers) occurred, pre- 
ventive action could not be taken 
prior to printout of the demand record. 
In fact, until the operators had be- 
come proficient with desk-type adding 
machines, the plant-load total could 
not even be obtained in time to pre- 
vent on excess demand for the next 
demand period. 


What’s the Problem? 


In order to understand the electric 
power metering problem at the plant, 
it is necessary to discuss briefly the 
electrical distribution system and the 
attendant metering equipment. 

The 161-kv transmission facility 
serving the Paducah Plant consists of 
ten lines from the TVA Shawnee 
Steam-Electric Plant (at the time of 
its completion, this was the largest 
power station in the world), six lines 
from the Electric Energy, Inc. Joppa 
Steam-Electric Plant, and one line from 
the Kentucky Utilities South Paducah 
Substation. Such a large number of 
transmission lines and associated pow- 
er revenue meters made it impossible 
for the consumer power dispatcher 
to determine actual plant demand. 

To measure the electric power for 
revenue metering purposes, the system 
installed on each of the above lines 
consisted of a two-phase watt-hour me- 
ter (commonly referred to as an ana- 
log “integrator”) and a printing-de 
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mand recorder that prints the demand 
power rate every half hour. 


This demand power rate is the 
average rate of power usage, the watt- 
hours of energy divided by time. Each 
watt-hour integrator, through the use 
of instrument current- and potential- 
transformers, measured the power in 
its respective transmission lines. In 
the instrument, an induction disc ro- 
tated at a rate proportional to the 
power in the line. After a certain 
number of rotations, a cam mechanism 
actuated an electrical contact, sending 
a pulse to the electromechanical print- 
ing demand recorder. This pulse ener- 
gized a solenoid, which actuated a 
stepping-pawl and ratchet mechanism 
to turn a digitized print wheel in the 
recorder. At the end of a %-hour de- 
mand period, the recorder provided a 
print out and then reset itself; while 
the watt-hour integrator continued to 
rotate, supplying pulses for the next 
demand period. 


It should be obvious now that the 
printing demand recorders did not 
record the ¢rue power demand. For one 
thing, the watt-hour integrator on 
each line would meter power for the 
last portion of a given demand in- 
terval, but it would not send out the 
pulse to the printing recorder until 
the first portion of the succeeding 
demand period. This action by each 
meter (referred to as “carry-over”) can 
cause a 1000-kilowatt maximum er- 
ror in demand. For another thing, an 
error results from the loss of demand 
pulses from the integrators while the 
demand recorders are resetting at the 
erd of a demand period. Theoretic- 


Simplified block diagram of the 
digital power load computer. 


ally, these two sources of error com- 
bined could cause variations of +17,- 
000 kilowatts in the printed demand, 
resulting in a “band of inaccuracy” of 
34,000 kilowatts for the total plant 
load. This is enough power to serve a 
city of 100,000 population! Probability 
studies have indicated that normally 
this band is approximately 8,000 kilo- 
watts, but a discrepancy of approxi- 
mately + 13,000 kilowatts can be ex- 
pected at least once during each 
month's billing period. 


Economies 


Now that the cause of metering 
error has been discussed, what are the 
possible economies associated with the 
elimination of this error? In dealing 
with any large power consumer, it is 
normal practice for the power com- 
pany to charge for power actually used 
and for the equipment that must be 
maintained in operation to supply 
not only the average load, but also the 
peak load (the load consumed for any 
demand period). Stating this another 
way, we might say that there are two 
separate charges: (1) an energy charge 
for the total kilowatt-hours of power 
used (this compensates the power sup- 
plier for the fuel burned in generating 
electrical energy), (2) a demand charge 
for the actual peak demand of power 
in kilowatts (which compensates the 
supplier for the amount of equipment 
that must be “rolling” to meet the pos- 
sible peak demand). Obviously, if the 
revenue metering system is such that 
a 17,000-kilowatt excess can be re- 
corded against true demand, an appre- 
ciable dollar savings would result if 
the error could be eliminated or if the 
load could be controlled to prevent 
any demands in excess of the contract. 
On the other hand, if the load is con- 
trolled at less than contract demand, 
then the consumer is penalized again, 
because he must pay the contract de- 
mand even though he does not use that 
much power. 


One of the power suppliers for the 
Paducah Plant charges for excess de- 
mand usage on the basis of two types 
of power, a policy which makes it 
more desirable to use a computer for 





circumventing metering deficiencies. 
In other words, if an excess demand 
occurs, the supplier must pay a higher 
rate than normal for the entire billing 
period. 

Some straightforward mathematics 
on power billing will show how much 
can be saved by eliminating the er- 
roneous demand: 


Erroneous Demand Charge = (Reg- 
istered Demand* Contract De- 
mand) 

Supplier's Contract 
Plant Total Contract 
Rate. 


Demand 


x 


Additional Energy Charge = (Regis- 
tered Demand* — Contract Demand) 
Supplier's Contract 
Plant Total Contract 
Billing Period (Supplemental Pow- 
er Energy Rate Contract Power 
Energy Rate). 


Hours in 


Total Additional Cost = Erroneous 
Demand Charge + Additional Energy 
Charge. 


Inserting values into these equations 
gives the following: 


Demand Charge = 13,000 kw 
1,400,000 kw 
~__? $1. Cw- 
2,000,000 kw 11S /ke 
month = $10,465.00. 


Energy Charge = 13,000 kw 
1,400,000 
2,000,000 “ 
($0.00275/kwh 
= $4062.00. 


744 hrs/month 


$0.00215/kwh) 


Total Additional Cost = $10,465.00 
+-$4062.00 = $14,527.00. 

Possible Annual Charge = 12 X 
$14,527.00 = $174,324.00. 


For amortization purposes, we as- 
sumed that the excess demand would 
be reduced; therefore a figure of 5,000 
kw should have been used in the 
example, rather than 13,000 kw. Such 
a correction would result in an annual 
savings of $67,000. 

Still another economy offered as 
justification for the plant computer 
was the saving resulting from the 
fact that the computer guided the 
plant loading dispatcher in maintain- 


*Registered Demand is assumed to be 
13,000 kw greater than contract demand 
at some time during each month; con- 
tract demand equals true demand. 








Figure 1. 

Graph shows 
average monthly 
load factors at 
Union Carbide 
Nuclear Com- 
pany’s Paducah, 
Kentucky 

plant during 
1958 and 1959. 
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ing the load at or below contract 
schedules, thus avoiding additional 
power costs. Previous experience had 
indicated that plant load could in- 
crease, and, before corrective measures 
could become effective (because of 


process time lags), an excess demand 
would result. The magnitude of this 
excess could not be determined abso- 
lutely, because the only usable method 
for metering power was not accurate 
enough. Thus a savings in power costs, 
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Figure 2. Comparison between plant loads as re- 
corded by the power load computer and the print- 
ing demand meters during a period of constant load. 
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approximating $5,000 per month, 
could be attributed to the computer. 


Somewhat related to the problem 
of avoiding a demand penalty is the 
desire to maintain the plant load as 
close as possible to the contract sched- 
ule, thereby obtaining maximum en- 
ergy for the price paid. Since the load 
at the plant consists of rotating equip- 
ment, normally under constant load, a 
load factor (average demand divided 
by peak demand) of better than 99% 
can be maintained. Still further im- 
provement in the load factor can be 
realized if the true demand can be 
maintained just at the contract level. 
It has been shown previously that an 
error of 17,000 kilowatts can occur; 
therefore to prevent “carry-over”, the 
plant load is maintained approximately 
this amount below the contract sched- 
ule. If the printing-demand recorders 
could be replaced by a more accurate 
metering system, the load could be 
increased to the scheduled amount, re- 
sulting in a savings in “unused de- 
mand”. It was estimated that this sav- 


ing possibly could amount to 10,000 
kilowatts, representing about $13,000 
per month. 


In summary, the net annual saving 
of $140,000 expected from the in- 
stallation of a digital computer at the 
Paducah Plant, was based primarily 
on decreased production costs. This 
supposedly was to result from a de- 
crease in per-unit-cost of product, since 
production rate essentially was to re- 
main constant. Operating costs too 
were considered, but because the ex- 
pected additional maintenance could 
be handled by the present manpower, 
these were not deemed important 
enough for inclusion. Utilities, for the 
computer operation, already were avail- 
able; therefore no additional installa- 
tions were required. Personnel train- 
ing could consist of a few lectures and 
a period of on-the-job training, super- 
vised by company engineering person- 
nel, themselves trained by the com- 
puter vendor. 

Convinced that a computer could 
pay its Own way, management at the 





TABLE I. POWER STATISTICS COMPARISON 


Yearly Average Of 


Load Factor 
Schedule Load-Average Load 


Peak Load-Schedule Load 


FY 1958 
99.471 % 
2.643 Mw 
8.315 Mw 


FY 1959 
99.610 % 
0.740 Mw 
6.289 Mw 
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Paducah Plant proceeded to specify 
the design criteria for a new metering 
system, wherein the prime importance 
would be placed on accuracy and com- 
patibility with existing equipment. 


The resulting method of power 
metering and load forecasting through 
the use of digital computer techniques 
represented a new application in the 
computing industry. Bailey Meter 
Company, the successful bidder, in- 
stalled the Bailey 750 system to han- 
dle this unique application. 


Actual Results 


A statistical summary of the results 
noted after the first year of computer- 
controlled plant operation is shown in 
Table I, in which Fiscal Year (FY) 
1958 is the year preceding installation 
of the power-load anticipator. 


The values shown in Table I were 
calculated from demands as registered 
by the printing demand recorders. The 
increase in load factor and decrease in 
the differences between peak, schedule, 
and average loads were made possible 
by the closer load control attributable 
to the computer. Figure 1 compares 
the monthly load factors for the year 
preceding installation of the antici- 
pator with those occurring during the 
first year of operation. A definite in- 
crease is indicated at the beginning 
of Fiscal Year 1959, when the antici- 
pator was installed. As seen in Table I, 
this increase in average load factor 
was 0.14%. 


In Figure 2, a comparison is made 
between the performances of the com- 
puter and the printing demand record- 
ers during a period of constant load 
During the 24-hour period shown, the 
printing demand recorder summation 
was greater than that shown by the 
computer on seven occasions, but even 
so, the maximum demand (2213 meg- 
awatts) for this period was registered 
by the computer at 0030. Note that 
the load, as indicated by the recorders, 
is more erratic than that indicated by 
the computer. 


The computer enables an operator 
to see a load build up, giving him 
time to take corrective action. As a 
result, closer load control is possible. 
In the particular case illustrated in 
Figure 3, a load increase was made 
at 1120. For the 1100-1130 period, 
demand was registered as 1913 mega- 
watts by the printing demand recorders 
and 1915.2 by the computer. At 1135 





the demand as registered by the re- 
corders was unknown; but the com- 
puter printed out a demand of 1947.0, 
an increase of 31.8 megawatts in five 
minutes. At 1140 the computer printed 
1955.0, and at 1145 it printed 1955.8. 
At 1147 the load was decreased in an 
effort to avoid a previous high de- 
mand of 1944 megawatts. For the 
1130-1200 period the demand was 
1948 megawatts, as printed by the 
recorders; and 1949.7, as printed by 
the computer. Had corrective action 
not been taken, the computer pos- 
sibly would have registered a demand 
of 1958.5, as shown by extrapolation. 
Actually, the demand would not have 
been as great if corrective action had 
been taken sooner. During the period 
of operation described, the computer 
had been in service less than a month; 
the operating personnel therefore had 
not yet become fully acquainted with 
its Operation. 

Figure 4 illustrates the effect of 
“loss of counts” by the demand re- 
corders during reset, and “carry-over” 
by the recorders. At 0130 the demand 
as registered by the computer and the 
recorders was 1938.3 and 1938 mega- 
watts, respectively. During the demand 
period between 0130 and 0200 the 
computer showed an almost continual 
load increase totaling 2.7 megawatts 
During this same period the printing 
demand recorder summation decreased 
by 1 megawatt. Following 0200 the 
computer continued to show an in- 
crease in load; therefore corrective 
action was taken at 0210, at which 
time the computer indicated a load of 
1945.3 megawatts. This action re- 
sulted in a demand of 1944.5 at 0230 
(as indicated by the computer), an in- 
crease over the last period of 3.5 mega- 
watts. The demand, as indicated by the 
recorder summation, however, was 
1947 at 0230, an increase of 10 mega- 
watts over the previous period. This 
difference in indicated load-change 
evidently was caused by “carry-over” 
on the recorders, together with a gen 
eral load increase occurring at the 
same time. This incident shows quite 
well the poor economics resulting from 
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the erratic readings of the demand 
recorders. In this example, a load re- 
duction was required in order to main- 
tain power within the demand limits, 
and action was taken to effect this 
reduction in load; but the erratic de- 
mand recorder readings resulted in a 
false penalty of approximately 3 meg- 
awatts. Had corrective action not been 
taken, or had the recorder readings at 
0200 been used as a guide in load 
control, the demand at the end of the 
period would have been much higher. 


Annual Savings 


The use of the computer has re- 

sulted in not only operational gains, 
but also in other economies: 
1. It has allowed more efficient use 
of contract demand; that is, additional 
energy can be purchased without an 
increase in plant demand. 


2. It has decreased the excess demand 
charges by $33,000 for the year. 


3. Emergency conditions not included 
in Paragraph 2 were circumvented by 
taking corrective action that would 
not have been possible had the five- 


minute computer record not been 


available. It is estimated that these 
emergency corrections have saved the 
plant more than $35,000 in annual 


power charges. 


i. Hourly load monitoring, with sub- 
sequent minor but judicial corrective 
measures, has effected small but con- 
tinual savings (as mentioned in Para- 
graph 3). 


The total tangible savings for the 
first year was estimated at $127,000, a 
figure that is 9% below the originally 
estimated annual savings. This differ- 
ence points up the need for a contin- 
gency factor, which can be applied 
during the initial amortization calcula- 
tions. It is notable, however, that the 
original purchase cost of the computer, 
plus the additional charges for instal- 
lation, training, and maintenance, did 
not exceed the actual savings. 


Considering that this digital meter- 
ing and computing system has im- 
proved accuracy and introduced de- 
sirable operating features on a large 
consumer power system, the resulting 
record for a one-year amortization 
period certainly was more than satis- 
factory. 
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. In Potentiometric Instruments .. . 


Can The Strain Gage 


Supplant The Slidewire? 


by ROBERT D. WILSON 
Minneapolis-Honeywell Regulator Co. 
Brown Instruments Division 


Philadelphia, Pennsylvania 


For a long time, slidewires have 
been the mainstay of potentiometric 
instruments, not because they are the 
ultimate in operational excellence, 
but simply because nothing better 
had come along. Now one of the 
leading instrument manufacturers 
has developed a new balancing 
mechanism based on the free-wire 
strain-gage principle that possesses 
characteristics superior to the slide- 
wire. It is convinced that strain gages 
will replace slidewires in many ap- 
plications. 


TIME AND AGAIN, both in indus- 
try and in the laboratory, potentiom- 
eters have proved themselves to be 
reliable and accurate measuring de- 
vices. The potentiometric method of 
making measurements is illustrated in 


Figure 1. Primarily, the method in- 
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volves changing a precisely controlled 
voltage in such a way that its value 
equals an unknown voltage. The equal- 
ity or inequality of the two voltages 
is indicated by a null detector. In the 
balanced condition (when the voltages 
are equal) no current is drawn from 
the unknown source. Thus the act of 
measuring does not affect the voltage 
value. This characteristic of inherent 
accuracy gives the potentiometer a 
basic advantage over competitive 
means of measurement. 


Historical Evolution 


At first, potentiometers used a wire- 
wound resistor with a sliding contact 
and battery to generate a precision 
variable voltage. Since the battery it- 
self was not stable, the system had to 
be compared periodically with a stand- 
ard cell. A galvanometer was used as 
the null detector in these early instru- 
ments, and it still is used in many 
laboratory instruments today. 

Over the years the galvanometer 
has been replaced in many applications 
by the electronic amplifier, which is 
coupled through a motor to the slide- 
wire so that a continuous automatic 
measurement of the unknown voltage 


Figure 1. 
Simple block 
diagram of the 
potentiometric 
method of 
measurement, 


is obtained. The battery too has been 
replaced in most mcdern instruments. 
Now the Zener diode regulated power 
supply makes standardization, or the 
process of comparing with a standard 
cell, unnecessary. Until quite recently, 
however, nearly all commercially avail- 
able potentiometers still used the slide 
wire as the methed for generating a 
variable known voltage. 


Seeing that the slidewire has been 
used without significant change since 
the very conception of the potentiom- 
eter, one might assume that it must 
come very close to being the functional 
“ideal” for this application. This is 
not the case however. The slidewire 
has several disadvantages, the first of 
which is that only a finite number of 
turns of wire can be wound on the 
form. This means there are only a 
finite number of stopping places for 
the contactor and only a limited num- 
ber of discrete balancing voltages ob- 
tainable. It follows then that no matter 
how sensitive the detector might be, 
the instrument accuracy is limited to 
the nearest turn of wire. 


Other problems associated with 
slidewires involve the sliding contac- 
tor. In high-speed instruments this 
contactor bounces as it slides along, 
often skipping over many turns of 
the slidewire, giving the instrument 
unstable dynamic characteristics. One 
way to avoid this problem is to 
increase contact pressure to such a 
point that friction becomes appreci- 
able. When this happens, another 
problem arises; either the contactor or 
the slidewire (or both) begins to show 
signs of wear very quickly. The sliding 





contact also presents problems in low- 
level measurement, where a _ film 
(which cannot be broken down by the 
low potentials) is formed between the 
contactor and _ slidewire. 


The Stranducer* 

To overcome the difficulties ex- 
perienced with slidewire operation of 
self-balancing potentiometers, Minne- 
apolis-Honeywell has developed the 
Stranducer, incorporating it in the 
new ElectroniK 17 line of instruments. 
Essentially a free-wire strain-gage po- 
sition-to-voltage transducer, this de- 
vice offers the advantages of infinite 
resolution, no sliding contacts, and 
extremely long life. In addition, when 


‘ 


properly compensated, its linearity and 


temperature stability are as good as 
those of a slidewire bridge. 


As shown in Figure 2, the Stran- 
ducer consists of four strands of strain- 
gage wire formed into loops. The two 
ends of each wire are attached to 
anchor blocks at one end of an I- 
shaped frame, and each loop is fastened 
by an insulated pin in the hub. On 
each side of the frame are two of 
these loops. The hub is connected to 
the main frame through a cruciform 
pivot. When this pivot is in a neutral 
position, all the wires are subjected 
to equal tension. As the hub is ro- 
tated, the tension increases in two of 
the wires and decreases in the other 
two. Because the resistance of each 
loop is directly proportional to the 
stress in the wire, it changes linearly 
with the position of the hub. To take 
advantage of the best operating char- 
acteristics of the strain wire, the total 
travel of each wire is limited to ap- 
proximately 0.012”. This necessitates a 
considerable reduction between the 
scale motion of the instrument and 
the wire motion. The reduction drive, 
the only one found to be consistent 
with the inherent good linearity and 
long life of the Stranducer, is essen- 
tially a system of metal straps driving 
sectors as shown in Fig. 2. 


The strain loops, forming four vari- 
able resistors, are connected in a bridge 
circuit (Figure 3). Connection is made 
through a printed circuit board which 
is attached to the bottom of the Stran- 
ducer frame. The legs are wired so 
that loops I and III are on one side of 
the I-frame and loops II and IV are 
on the other. 


*Trademark, Minneapolis - Honeywell 


Regulator Co. 


Figure 2. 

View of the 
Stranducer 
sensing element 
shows construc- 
tion features; 
(A) cross- 
sectional view 
(B) close-up of 
top portion. 


Operating Principles 


Assume for the purposes of this 
discussion that when the hub is at the 
center of its travel, all the wires are 
stressed equally and the resistance of 
each loop is 500 ohms. Assume further 
that when a loop is strained 0.006”, 
its resistance increases by 2.5 ohms; 
and when it is relaxed 0.006”, its 
resistance decreases by the same 
amount. A circuit with the hub at its 


position and all resistances 


neutral 
equal is shown in Figure 3a. If a ten- 
volt supply is connected across the 
bridge at points A and D, the current 


through each leg of the bridge is 10 


milliamps. The voltage drop therefore 
across each of loops III and IV is 5000 
millivolts; and the bridge output, as 
measured between terminals B and C, 
equals zero. 

When the pivot arm is moved to 
one end of its travel (Figure 3b), the 
tension in loops II and IV increases, 
causing the resistance of each of these 
loops to increase to 502.5 ohms. Sim 
ultaneously, the tension in loops I and 
III is reduced slightly, causing a de 
crease in the resistance of each of these 
loops to 497.5 ohms. Because the total 
resistance of each leg of the bridge 
remains 1000 ohms, a current of 10 


milliamps still flows in each. The 


Figure 3. Strain-gage bridge circuit; (a) pivot arm in neutral 
position, (b and c) pivot arm at either extreme of travel. 
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Figure 4. Circuit diagram, com- 
plete with suppression, zero, and 
span adjustment resistors. 


Figure 5. Schematic diagram of 
Zener regulated voltage supply. 


output voltage then will be the dif- 
ference between Epp (10ma x 502.52 

5025mv) and Erp (10ma x 497.50 

1975 mv) for an output voltage of 
When the sector is 
moved to the other end of its travel 
50 milli- 


50 millivolts. 


(Figure 3c), an output of 
volts is obtained. Should this device 
be used in a self-balancing potentiom- 
eter, its range therefore would be 
50 to +50 millivolts. 


Refinements 


In commercial instruments it is de- 
sirable to have available an infinite 
variety of ranges and a set of calibra- 
tion adjustments. Moreover the range 
must be easy to change in the field. 
These requirements are met by the 
addition of resistors and potentiom- 
eters as shown in Figure 4. Here the 
output of the bridge is between term- 
inals A and B. Resistor Rs is used to 
obtain any desired amount of suppres- 
sion, whereas resistor R,; serves to 
nullify any bridge unbalance caused 
by the insertion of Ry. Suppression of 
the opposite polarity can be obtained 
by measuring the output voltage be- 
tween terminals A and C instead of 
A and B. For calibrating purposes, 
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zero adjustment is obtained by adding 
and subtracting resistance to loops I 
and II by means of the Rz potentiom- 
eter. Changes in instrument span are 
effected by loading the bridge with 
resistor Ry. Theoretically, this makes 
the output nonlinear, but for the val- 
ues used in this circuit, the nonlinear- 
ity for the worst condition (when Rs 
approaches 0) amounts to less than 
0.0025% of the instrument span. For 
calibration purposes, span adjustment 
is obtained by means of a simple volt- 
age divider. To permit quick and easy 
range-change, this circuit can be con- 
structed so that resistors R;, Ro, and 
R; mount on an easily removable 
card. Note that, in this circuit, the 
adjustments for zero and span are 
electrical; therefore if the zero is set 
when the bridge is near balance (E4p 
—0), no interaction results between 
the two adjustments. 


Overcoming Strain-Gage Faults 


In many fields of measurement, 
strain gages repeatedly have proved 
their sensitivity to the most minute 
changes of motion, their extremely 
gocd linearity, and their long life and 
high degree of stability. But if they 
were to be used in instrument design, 
the one area which needed improve- 
ment was their variation with tem- 
perature. 

Strain-gage wire exhibits two prop- 
erties that are subject to change with 
temperature: 


a, temperature coefficient of resist- 


ance 


M2 temperature coefficient of linear 
expansion 


The effects of these coefficients 
are overcome by the basic construc- 
tion of the Stranducer, the Wheat- 
stone bridge configuration insuring 
that the resistance change caused by a 
temperature variation has no effect 
on the output. The equation of balance 
for a Wheatstone bridge (R;/Re = 
R:/R4) verifies this. If the values of 
all resistors are multiplied by some 
constant representing an increase in 
temperature, the bridge remains bal- 
anced. Likewise, if a constant voltage 
is applied to an unbalanced bridge and 
all the bridge values are multiplied by 
the same constant, the output voltage 
remains unchanged. Once the bridge 
construction has been decided upon, 
the problem is not to eliminate tem- 
perature changes, but to eliminate 
gradients between the wires. 


As shown in the cross-sectional dia- 
gram (Figure 2a) the wires are sur- 
rounded by a heavy, metal heatsink, 
making it impossible for gradients to 
develop between the wires. The entire 
unit is housed in a ¥%”-thick metal 
box within the instrument. It is inter- 
esting to note that temperature grad- 
ients along the /ength of the wires 
do not affect the output, as long as 
the eight cross-sectional areas at each 
point along the length are at the same 
temperature. 

The strain wires expand with tem- 
perature. Therefore if constant stress 
is to be maintained in the wires under 
changing temperature conditions, it 
is necessary that the I-frame have the 
same linear coefficient of expansion 
as the wires. 

The span spool R; must have the 
same temperature coefficient of re- 
sistance as the wire, because Ry, is 
loading down an equivalent voltage 
generator, the source resistance of 
which is determined almost completely 
by the resistance of the gage wires. 

The Zener regulated voltage supply 
is designed to compensate for a change 
in gage factor of the Stranducer with 
temperature. A gage-factor change, 
however, does not change the null po- 
sition of the bridge, but does change 
the magnitude of the output signal. 
Compensation for this effect must be 
introduced to maintain the output of 
the bridge constant within +0.2% 
over the rated operating range of the 
instrument (30 to 110°F). 


Additional Development 
Problems 

The use of the Stranducer as a re- 
balancing element posed some addi- 
tional development problems. First the 
Zener regulated supply must provide 
considerably more power than is neces- 
sary for a slidewire. The total meas- 
uring circuit consumes about 400 mil- 
liwatts of power, as compared with 6 
milliwatts consumed by a conventional 
slidewire circuit. A power supply (Fig- 
ure 5) for solving this problem con- 
sists of a conventional two-stage Zener 
regulator followed by a two-stage, di- 
rect-coupled transistor amplifier. Both 
the transistor stages are connected in 
a common collector configuration so 
that each functions as a current am- 
plifier. Furthermore, one transistor is 
of the PNP type, whereas the other 
is of the NPN type, assuring that the 
small base-to-emitter voltages and 
their changes with temperature tend 
to cancel. 





Such a configuration permits the use 
of low-power diodes as regulators, a 
considerable advantage because the in- 
terval dissipation of high-power di- 
odes makes their response to line- 
voltage changes very slow. Regulation 
of this supply voltage is effective in 
limiting the instrument voltage shift to 
less than 0.02%, even though the line 
voltage varies from 100 to 130 volts. 

A second problem stems from the 
fact that the Stranducer has a some- 
what higher resistance than the type 
of slidewire usually used, necessitating 
a higher-impedance amplifier which 
normally would make the instrument 
more sensitive than slidewire-type in- 
struments to a-c stray signals. Actually, 
just the opposite type of performance 
was specified: the potentiometer was 
to have an order of magnitude of im- 
provement in both transverse and 
longitudinal stray rejection over ordin- 
ary potentiometers. Insensitivity to 
longitudinal (voltage applied between 
input terminals and ground) strays is 
accomplished by enclosing the meas- 
uring circuit, amplifier, Zener supply, 
and input filter within a conductive 
shield (Figure 6). Then the shield is 
connected to one of the input termin- 
als, while still being isolated from 
ground. It separates the leakage im- 
pedance of the measuring circuit and 
amplifier into two parts: the leakage 
from the components to the shield, and 
the leakage from the shield to ground. 
The shield connection to the input ef- 
fectively shorts out any leakage from 
the various components to the shield; 
therefore any a-c currents produced 
by longitudinal strays, being bypassed 


Figure 6. Filter circuit for by-passing stray a-c voltages. 


around the operating circuits, have no 
effect on instrument performance. If 
there is impedance between the source 
of longitudinal strays and the instru- 
ment input terminals, the a-c currents 
flowing cause transverse strays (a-c 
voltages appearing between the two 
input terminals) to develop. These 
strays are handled by a three-stage RLC 
filter connected across the instrument 
input. When the potentiometer is 
equipped with this shielding device 
and filter, it can handle transverse a-c 
stray signals up to ten times the in- 
strument span, without the accuracy or 
performance being affected. Also, it 
easily can handle a-c potentials of 300 
volts between the input terminals and 


ground 


What the Well-Dressed Man Will Wear! 


The weird figure in the photo may 
look like something from another 
world, but it’s just the usual species of 
“earthman,” attired in a newly de- 
signed suit of protective clothing. He 
is comfortable in 80°F temperature 
within the suit, while the external 
temperature of 135°F easily melts 
butter. 

Developed jointly by Westinghouse 
Electric Corp. and the US. Naval 
Supply Research and Development Fa- 
cility, the experimental suit (for test- 
ing feasibility of air-conditioned at- 
tire) has its own built-in air-condi- 


tioning unit, which keeps the wearer 
comfortable even though outside tem- 
perature may vary from i0 to 


135 °F. 


Heating and cooling are accom- 
plished thermoelectrically, simply by 
passing a current through semicon- 
ductor-type thermoelectric 
One direction of current flow causes 
heating; the other causes cooling. 


couples. 


The only moving parts in the suit’s 
entire air-conditioning system are two 
small fans for circulating and exhaust- 
ing the air. 


Conclusion 


The Stranducer overcomes many of 
the problems presently experienced 
with slidewires. It offers infinite res- 
olution; has no contacts to cause prob- 
lems; and is immune to the effects of 
corrosive atmospheres 

Furthermcre, the strain-gage device 
compares favorably in performance 
areas in which slidewires are con- 
sidered satisfactory. It has a linearity 
within 0.1 and offers near infinite 
life, having been operated already in 
excess of 100-million cycles. 

All things considered, it appears 
that the introduction of this new de- 
vice will permit the attainment of 
high standards of performance. 
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Figure 1. Microphotograph (250X) of gray iron 
shows how its random flakes of graphite create 
discontinuities and cause stress concentrations that 


weaken the metal.* 


Figure 2. In nodular cast iron, graphite collects in 
random spheres, greatly increasing strength and 
ductility by minimizing discontinuities and stress 
concentrations. 


(250X)* 


Steel-Like Valves at Near-lIron Prices 


by DALE AUNSPACH 
Engineering Department 
Fisher Governor Company 


Marshalltown, lowa 


The recently developed nodular 
iron, while chemically like gray cast 
iron, has mechanical properties simi- 
lar to steel. At a cost much less than 
steel, it is fast becoming a major 
material for control valve bodies. 


“NODULAR IRON — often called 
‘ductile iron” — was developed in the 
mid-1940's and patented in 1949. That 
it is fast gaining acceptance through- 
out industry is shown by these figures: 
In the eleven years 1949 to 1960, its 
annual US production averaged only 
15,000 tons; total 1960 production 
was about one-half million tons; and 
1961 is expected to use over one 
million tons! 


What Is Nodular Iron? 


The carbon in ordinary cast iron is 
randomly distributed in graphite flakes 
which interrupt the continuity of the 
metal matrix (Figure 1). Also the 
rough edges of these graphite pits con- 
centrate the stress. Thus, ordinary cast 


*Photo credit: International Nickel Co. 


52 ISA Journal 


iron has low tensile strength and is 
very brittle. 

Now, if just before it is cast, cer- 
tain elements — usually magnesium 
and silicon — are added to the molten 
iron, this graphite will collect in 
spheres or nodules instead of flakes 
(Figure 2). In such nodules, the graph- 
ite presents the minimum of discontin- 
uities and stress concentrations. The 
result is a strong ductile iron, partic- 
ularly well suited for control valve 
bodies. 

Of the three types of nodular iron — 
pearlitic, ferritic and austenitic — 
the ferritic type, with mechanical 
properties similar to the plain carbon 
steels in general use, is by far the 
most-used in control valve manufac- 
ture. The austenitic type, containing 
substantial amounts of nickel, or nickel 
and chromium, is the “stainless” mem- 
ber of the nodular iron family. 


Advantages 


In mechanical properties, ferritic 
nodular iron is much like steel (Table 
I). Within the elastic range, its stress- 
strain relation follows Hooke’s law. It 
has a definite yield point, and in its 
plastic range will withstand much de- 
formation before fracture. In tensile 
tests, ultimate failure is characterized 
by necking down to the shape of a 
cone, as is typical of ductile materials. 


Its chemical composition is shown in 
Table II. 

Control valve bodies are designed 
and rated for operation at stresses well 
within the elastic range of their ma- 
terials. The plastic range provides pro- 
tection from shocks or accidental over- 
pressures. 

The modulus of elasticity (ratio of 
stress to strain) is a measure of the 
stiffness of a material in the elastic 
range. Ductility is a measure of its 
ability to deform plastically without 
rupture, and toughness is a measure 
of the energy absorbed during the 
deformation. 

Nodular iron has a higher yield 
strength than steel, which is an ad- 
vantage. If over-pressured, a nodular 
iron valve would continue to operate 
satisfactorily with no permanent de- 
formation at a higher pressure than 
could a similar steel valve. Because of 
its lower modulus of elasticity, nodular 
iron is not as rigid, and the elastic 
deflection of a nodular iron valve 
would be greater than that for an 
equally-stressed steel valve. However, 
that difference is not significant. Thus, 
in its elastic range, nodular iron en- 
joys some structural advantages over 
steel because of its high yield strength. 

In the plastic range, steel is a some- 
what better valve material; but the 
plastic properties of nodular iron are 
adequate, and for most service con- 
ditions the advantages of steel are not 





essential. Ncdular iron does lose duc- 
tility with increasing temperature, and 
like steel, it also loses ductility at low 
temperatures. The impact and fatigue 
properties of nodular iron are com- 
parable to those of steel. When used 
within its ratings, the mechanical 
properties of nodular cast iron make 
it an excellent valve material. 


Applications 


While the American Society of 
Mechanical Engineers (ASME) Boiler 
and Pressure Vessel Code* applies only 
to boilers, pressure vessels and equip- 
ment attached directly to them, it is 
widely used to guide design and appli- 
caticn of other pressure-containing 
components such as valves. The Code 
provides that cast nodular iron flanges 
and fittings (valves) that conform di- 
mensionally to American Standards 
Association (ASA) specifications’ for 
carbon steel flanged fittings may be 
used for pressures that do not exceed 
80% of the ASA pressure ratings for 
carbon steel flanges and fittings at 
their listed temperatures. Cast nodular 
iron flanges that are dimensionally the 
same as 125 and 250 psi cast iron 
flanges may be used at 80% of the 
ASA ratings for 150 and 300 psi 
carbon steel flanges in compliance with 
the Boiler Code. 

Use of nedular iron valves is limited 
to service where the temperature is not 
less than —20°F or greater than 650° 
F with a maximum service pressure of 
1000 psi, regardless of the tempera- 
ture. Nodular iron valves may not be 
used to contain “lethal substances” — 
liquids or gases such that a very small 
amount would be dangerous to life 
if inhaled. Such substances as hydro- 
cyanic acid, carbonyl chloride and mus- 
tard gas are examples of “lethal sub- 
stances.” Chlorine, ammonia, natural, 
manufactured or liquefied petroleum 
gases and similar fluids are not con- 
sidered lethal under the meaning of 
the Code 

Also, in compliance with the Boiler 
Code, nodular iron valve bodies and 
other pressure vessels are hydrostatical- 
ly tested at twice the maximum work- 
ing pressure before being put into 
service. 


Material Specification 
The ASME Cede specifies that nod- 
ular iron have the following minimum 


*Section VIII, Unfired Pressure Vessels, 
Part UNC. 


*Bulletin B16.5, 1957 





CAST IRON 


ASTM A126-B 


TENSILE STRENGTH, PS! 
YIELD STRENGTH, PS! 


ELONGATION, % 
IN 2” GAGE LENGTH NIL 


MODULUS OF ELASTICITY, PSI 12-20 x 10° 


31,000 MIN. 


CAST STEEL 
ASTM A216-WCB 


NODULAR IRON 
ASTM A395 


70,000 MIN 
36,000 MIN 


60,000 MIN. 
45,000*MIN 


15 22 
24 x 10° 30 x 10° 





Table I — Compares mechanical properties of nodular 
iron to other common valve-body metals (*0.2% offset) 





CAST IRON 


MATERIAL ASTM A126-42 


% CARBON 35° 
% SILICON ; 21° 
% PHOSPHORUS 0.75 MAX 
% SULPHUR 0.12 MAX 
% MAGNESIUM 


CAST STEEL 
ASTM A216-58T-WCB 


NODULAR RON 
ASTM A395-56T 


3.00 MIN 0.30 MAX 
2.75 MAX 
0.08 MAX 
0.04* 


0.05* 


0.60 MAX 
0.05 MAX 
0.06 MAX 
0.60 MAX 





Table I1 — Compares chemical composition of NCI to those of 
cast iron and steel]. (*Typical values — not part of ASTM specs.) 


mechanical properties: tensile strength 
60,000 psi; yield strength, 45,000 psi, 
and elongation, 15%. These proper- 
ties are commonly expressed as 60-45- 
15. Type 60-45-15 nodular cast iron 
will be purchased under the following 
specification: American Society for 
Testing Materials (ASTM) A395-56T 
(Table Ill). Equivalent specifications 
are Society of Automotive Engineers 
(SAE) AMS-5315 and MIL-1-17166 
(ships), (Type 60-40-15, US Govern- 
ment). Nodular iron valve body cast- 
ings purchased under the ASTM 
A395-56T specification can be iden- 
tified as nodular iron by the letters 
“Ductile” or “DI” cast on the body in 
accordance with the standard practice 
of the Manufacturers’ Standardization 
Society of the Valve and Fittings In- 
dustry. Or, the appropriate ASTM des- 
ignation may be used, for example, 
“Ductile A395.” 


Tensile and Fatigue Properties 


The mechanical properties of nodu- 
lar cast iron (NCI) are controlled by 
chemical composition and heat treat- 
ment. 

In order to develop the mechanical 
properties desired for pressure vessels, 
including valve bodies, nodular iron 
must be heat treated to produce a 
matrix structure consisting of essen- 
tially all ferrite. When properly fer- 
ritized, it has mechanical properties 
typically in the range of 65-50-20. 

Yield and tensile strengths are raised 
by increasing the silicon content, add- 
ing nickel, phosphorus, chromium, 
vanadium, or other alloying elements. 
However, those materials decrease the 
ductility and toughness and, except 


for silicon, are not intentionally added 
to nodular iron when high ductility is 
desired. For valves, the silicon con- 
tent is limited to 2.75% for ferritic 
nodular iron. 

As the tensile and yield strength of 
nodular iron are increased, the duc- 
tility is decreased. The tensile strength 
can be estimated roughly as 400 times 
the Brinnell Hardness Number 
the yield strength as 300 times that 
number. Ductility decreases with in- 
creasing hardness, but the relationship 
is not as simply defined. 


and 


Impact Properties 


NCI can withstand considerable 
shock or impact loading without rup- 
turing. Notched bar impact tests con- 
ducted at room temperature indicate 
that ferritic nodular iron can absorb 
about 75% as much impact energy as 
plain carbon steel of the type used for 
valves. Increasing phosphorus or sili- 
con will decrease the impact energy 





45,000 psi Min 
60,000 psi Min 
15% Min 
24,000,000 psi 


YIELD STRENGTH (.2% off-set) 
TENSILE STRENGTH 
ELONGATION in 2-inch LENGTH 
MODULUS OF ELASTICITY 


COMPRESSIVE STRENGTH 
(Ratio of Compression Yield 
Strength to Tension Yield Strength) 


SHEAR STRENGTH 
(Ratio of Sheer Strength—in Torsion— 
to Tensile strength) 0.9 Approx 


DENSITY 0.257 
SPECIFIC GRAVITY 7.1 


THERMAL EXPANSION 
(Mean Value of Coefficient over the 
Temperature Range of 68-572F) 7.0 x 10-* per’F 
MELTING RANGE 2050°-2150°F 


BRINELL HARDNESS NUMBER 
(Typical Range) 


1.2 Approx 


Ib/cu in 


150-160 





Table III. Typical properties of 
nodular cast iron as supplied un- 
der ASTM specification A395-56T. 
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CORROSIVE 


MEDIA CONDITIONS OF EXPOSURE 


AMMONIA 
HYDROXIDE 


SODIUM 
HYDROXIDE 


SODIUM 
HYDROXIDE 


SODIUM 
HYDROXIDE 


SODIUM 
HYDROXIDE 


SODIUM 
HYDROXIDE 


SULFURIC 


10% at 122°F for 30 days 


74% at 260°F for 20 days 


SULFURIC 
ACID 


AMMONIUM 


SULFATE agitated 


SODIUM 
BICARBONATE 


SODIUM 
CHLORIDE 


for 64 days at 86°F 


days at 180°F. No aeration 


CORROSION 
| RATE, INCHES 
| PENETRATION 
PER YEAR 


Vapor Section of Still at 185°F ‘for 109 days. Vapor contained 039 
40% NH,, 9% CO,, 51% H,0 by Volume . 


.0004 


30% containing heavy concentration of sait at 183°F for 82 days .008 
50% containing heavy concentration of salt at 131°F for 173 days 


50% saturated with salt at 203°F for 67 days 


96-99% containing Ferric Sulphate, Ferric Chloride and saturated 
ACID with HCI for 163 days at 80°F 


100.5-101.5% for 32 days at 300°-325°F 


10% at pH 4.8 for 5 days at room temperature. Aerated and 
44% slurry containing NH.CR, NH,HCO., NaCl, CO, and sulfides 


15% solution containing 9% NaOH and 1% Na,SO, for 32 


SODIUM 25% NaCl bittern containing calcium salts and NH, to pH 


CHLORIDE 


50% Diethylene Gylcol, 35% 
4.0% Na,SO,, 2.7% NaCl, 0.8% Na,CO, at pH 8-9 for 85 


DIETHYLENE 


GLYCOL days at 275°-300°F 


Distillation of impure Beta Naphthol containing - 
BETA naphtholic Acid and Tarry Polymers—Slightly Alkaline—for 21 


NAPHTHOL days at 400°F 


KRAFT 
STOCK 


of 6.0-6.5 for 61 days at 50°F. Moderate aeration 
Ethlyene Glycol, 4.5% H,0, 


1% Hydroxy- 
.30 


Pulp stock containing .015 GPL H,SO,, .045 GPL $O,, .025 GPL 007 
sulfide at pH 6-9 for 529 days at 100°F ' 


SEA Laboratory test in aerated sea water for 19 days at room | 010 


WATER temperature 





Table IV. How NCI stands up to corrosion by several common 
industrial media. (Reproduced by courtesy of Corrosion magazine.) 


required to produce failure. Small 
amounts of manganese, nickel or cop- 
per do not have significant effect on 
the toughness. 

NCI, like steel, begins to lose tough- 
ness at about 40°F, and at about 

100°F has little remaining. A 2840 
pound wrecking ball was dropped on 
a 6” nodular iron gate valve body 
from a height of 35 feet. After five 
drops at an ambient of 40°F, careful 
visual inspection revealed only a small 
crack in an external strut joining the 
flange to the body wall. Similar tests 
on a steel body produced comparable 
results. One drop of the ball from 10 
feet caused an ordinary cast iron valve 
body to shatter into small pieces (Fig- 
ures 3, 4 and 5) 

Ferritic NCI has an unnotched en- 
durance limit of about 30,000 psi and 
a V-notch endurance of about 20,000 
psi. Both figures are comparable to 
steel and indicate good fatigue prop- 
erties. 

NCI has good damping capacity and 
does not transmit noise or other vibra- 
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tions as well as steel. The relative 
damping capacities of gray iron, nod- 
ular iron and cast steel are in the ratio 
of 1, 0.56 and 0.23, respectively. 


High Temperature Properties 


Ferritic NCI is structurally and di- 
mensionally stable at temperatures be- 
low the lower critical. Above that 
temperature, the ferrite changes to au- 
stenite and a permanent increase in 
volume occurs. However, the amount 
of growth of NCI has been found to 
be considerably less than for ordinary 
gray iron. Due to its greater silicon 
content and nodular graphite, nodular 
iron also is more resistant to scaling 
in high temperature air than ordinary 
cast iron or plain carbon cast steel. 


The tensile strength of ferritic NCI 
is nearly constant to about 400°F. It 
then begins to decrease with increasing 
temperature, and between 600°F and 
700° F its strength rapidly decreases 
with temperature increase. Yield 
strength also is a decreasing function 


of temperature, but does not decrease 
as rapidly as tensile strength. 

Phosphorus has been found to be 
especially effective to improve the 
strength and scaling resistance at tem- 
peratures above 1000°F, and for ap- 
plications where ductility and tough- 
ness are not important it is sometimes 
intentionally added. However, for NCI 
used in valves, phosphorus is con- 
sidered an impurity and limited to 
0.05%. Molybdenum and copper are 
effective alloying elements to improve 
creep properties, but they also reduce 
ductility and toughness and are not 
used where these properties are re- 
quired. Below 800°F, the creep prop- 
erties of ferritic NCI are inferior to 
those of pearlitic nodular iron or cast 
steel. Above 800°F, the reverse is true. 
Because of the loss of tensile strength, 
ductility and relatively poor creep 
characteristics, use of ferritic NCI 
for valves and pressure vessels is lim- 
ited to applications where tempera- 
tures do not exceed 650° F. 


Low Temperature Properties 


Nodular iron, like other ferrous 
materials, loses ductility and toughness 
at low temperatures. Notched samples 
of the ferritic types begin to reduce 
in toughness at about 40°F, and at 

50°F have only about one third the 
toughness possessed at 40°F. In the 
range of —300°F, the toughness of 
NCI does not exceed that of ordinary 
gray cast iron. Valves and pressure 
vessels of ferritic NCI are limited to 
service where the temperatures are not 
less than —20°F. 


Thermal Shock 


In resistance to thermal shock, fer- 
ritic nodular iron compares to steel. 
In one experiment, a 6”, 150-pound 
flanged gate valve of NCI was placed 
in a 1350°F oil fire and then quenched 
with a fire hose. The fittings buckled 
and the steel connecting bolts were 
sheared off, but the undamaged valve 
subsequently was tested successfully at 
three times its rated pressure. 


Corrosion Resistance 


Ferritic NCI has corrosion resistance 
similar to ordinary cast iron, and can 
be used where ordinary cast iron or 
steel commonly are used. Ordinary 
cast iron often has better corrosion re- 
sistance than plain carbon steel and, 
in a few cases, NCI has exhibited 
corrosion resistance superior to ordin- 





Figure 3. A single 10-foot drop of a 2840-pound 
ball smashed this 6-inch 125-lb cast iron valve." 


ary cast iron. Corrosion resistance com- 
parable to that of stainless steels can 
be obtained from alloyed nodular 
irons. Several grades are available 
under the trade name “Ductile Ni- 
Resist.” 

To ocean environments, nodular iron 
has approximately five times the cor- 
rosion resistance of carbon steel; it 
also shows excellent resistance to sea 
water and sour crude oils, and is widely 
used for shipboard valves and piping. 
It also is highly resistant to soil cor- 
rosion. Corrosion data are given in 


Table IV. 


*Photo credit, Figures 3 4 and 5; Jeffry, 


JO and Hanlon, R. ASME Paper 


N :55-A-10 


Figure 4 (left). 
Five 35-foot 
drops of the 
ball failed 

to break this 
6-inch 150-Ib 
nodular iron 
valve.* 


Figure 5 (right). 
his carbon 

steel body was 
badly split after 
five 35-foot 
drops of the 
ball.* 


Not for Welding 

Because of the welding difficulties 
and the impracticability of annealing 
welds in a piping loop, welding or 
brazing of nodular iron valves, either 
for installation or repair, is not allowed 
by the ASME Boiler and Pressure 
Vessel Code. 


Machineability 


The machineability of nodular iron 
is reported to be superior to that of 
gray cast iron of similar hardness, but 
having less strength. Carbide tools 
generally are used with classes C-2, 
C-3, C-7 and C-8 having the longest 
lives. 


Service with Economy 
The mechanical properties and the 
economics of nodular cast iron com- 
bine to provide a material that, within 
its limitations, is as serviceable as steel, 
but available at a much lower cost. 
Because of its unique combination of 
structural and economic advantages, 
this new material is expected soon to 
be as commonly used for control 
valves as cast iron and steel are at 
present. 
Editor’s Note: A bibliography on nodu- 
lar cast iron, listing 40 references on 
which this article was based, is con- 
tained in the brochure: “Properties of 
Ferritic Nodular Cast Iron and Its Appli- 
cation to Control Valves,” by the author, 


obtainable from The Fisher Governor 
Co., Marshalltown, Iowa. 
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Accurate Volume | =: 


Measurement 


of Large Tanks 


by C. L. PLEASANCE* 
Systems Engineer 
Instrument Department 
General Electric Company 


West Lynn, Massachusetts+ 


Calibrated against strictly per- 
formed weigh-tank methods, the dip- 
tube manometer liquid-level meter 
proved able to measure tank volumes 
with an accuracy of 0.26% or better 
—by a wide margin more precise 
than the gage-rod method. 


RECENT STUDIES into the chem- 
ical reprocessing of spent atomic fuels 
from privately-owned power reactors 
faced the Hanford Atomic Products 
Operation with this question: “What 
are the limits of accuracy obtainable 
in measuring large volumes of solution 
under process plant conditions?” 


Such accurate measure was necessary 
to provide the Atomic Energy Com- 
mission with proper accounting and to 
assure the reactor operator of correct 
payment for his spent fuel. 


To check out the accuracy of tank 
volume measurements, Hanford Labs 
ran careful calibrations on a 3000- 
gallon vessel, comparing results ob- 


*Senior member of ISA, Richland Sec- 
tion. 

+Formerly Process Control Development 
Engineer, Hanford Laboratories, General 
Electric Co., Richland, Wash 
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Figure 1. 
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tained with a precision liquid-level 
manometer in a differential-pressure 
system against those obtained by pre- 
cision weigh-tank measurements. These 
calibrations were performed five 
times: three times filling with water, 
once filling with UNH solution, and 
once emptying of water. 


TEST EQUIPMENT 


The Test Tank 


The vessel used for this volume 
measurement study was a stainless- 
steel right cylinder, 13 feet tall and 
61% feet in diameter. Its bottom slopes 
two degrees to the outlet nozzle (Fig- 
ure 1). A 34-inch-thick steam jacket 
covers its outside surface. The only 
perturbances inside the tank are the 
dip legs for the liquid level and spe- 
cific gravity manometers, the tem- 
perature indicator, and a four-inch di- 
ameter two-bladed agitator shaft ex- 
tending down the center line of the 
vessel to three feet from the bottom. 
The nominal tank volume is 3000 gal- 
lons. It is located out-of-doors, above 
ground and therefore subject to weath- 
er. A five-foot catwalk allows access 
to its top. 


Level Measuring Equipment 


Our primary level measuring tool 
was a 150-inch, precision, dual-tube 
well-type manometer. The dual tube 
unit has two separate manometers in 
the same case, each with an individual 


scale and well. The scale of the left 
manometer (referred to as “A”) in- 
creases upward: the right (“B”) man- 
ometer scale increases downward. Both 
manometers connect in parallel to the 
same pressure source. The manometers 
have a vernier scale allowing direct 
reading to 0.01 inches. The fluid used 
in the A and B manometers is essen- 
tially green-colored distilled water with 
detergent added, of 1.000 specific grav- 
ity at 4°C. It is recommended for 
precision work because of its low hy- 
steresis and well-defined temperature 
characteristics. During two of the tests, 
a 2.95 oil-filled manometer (“C”) was 
paralleled with A and B to compare 
the two manometer types. 


To simulate a remote installation 
in process plants, the manometers were 
separated from the measuring vessel by 
75 feet of coiled %g-inch ID tubing. 
During the first three tests, the man- 
ometers were connected as a four-pipe’ 
dip-tube system with the purge air 
introduced at the top of the tank. This 
was changed for the last two tests, with 
the purge air being introduced at the 
manometers, as is presently standard 
in the plant. (Figures 2 and 3). The 
manometers were checked during the 
tests against a precision (0.1%) pres- 
sure gage of 0 to 120 inches of water 
range. The dip tubes used were made 
of Schedule 40 %4-inch stainless steel 
pipe with square cut ends. 

In addition to the manometers, a 

1Superior numbers refer to similarly 


numbered references at the end of this 
article. 








stainless-steel gage rod on a screw 
drive was used to determine the dis- 
tance from the top of the tank to the 
liquid surface. An electronic relay in- 
dicated when the rod just touched 
the liquid surface. 


Weigh-Tank Equipment 


A tank for weighing in the liquid 
increments was constructed of stain- 
less steel with domed top and bottom 
to minimize air traps and insure 
against liquid hold-up (Figure 1). The 
tank has a nominal volume of 44 
gallons. It was supported on a 0-to-500 
pound scale. So that the weight of the 
tank plus water would not exceed the 
500-pound mark, about 50 pounds of 
the scale range was suppressed. Prior 
to the test, the scale was overhauled 
and checked for accuracy and linearity 
within +0.1%. 

Lead brick weights were used to 
check the scale during the test. The 
weights were weighed on a calibrated 
beam balance before and after the 
complete test. The total weight agreed 
within 0.02%. 

Our last test required removal of 
water from the vessel. A canned rotor 
pump was attached to the tank outlet 
and its discharge piped to the weigh- 
in tank. After each increment was 
weighed out, it was drained to the 
sump. The canned rotor pump pre- 
vented any leakage. 

The following temperatures were 
read with dial thermometers: liquid 
in the weigh-in tank, liquid in test 
vessel, air temperature, and manome- 
ter fluid temperatures (two) 


TEST PROCEDURE 


At the beginning of each calibration, 
the scale was tested three times using 
the check weights. The purge air flow 
was adjusted to 1.0 cfh and the zero 
point recorded from the manometer. 
Temperatures of the outside air and 
manometer fluids were recorded. The 
weigh-in tank was filled to overflow- 
ing and the weight and temperature 
of the water recorded. The increment 
was added to the vessel, and the scale 
tare weight and temperature of the 
vessel contents recorded. While the 
weigh-in tank was filling, manometer 
readings, rod readings, air tempera- 
ture and manometer fluid tempera- 
tures were recorded. 

This procedure was repeated ap- 
proximately 67 times to fill the vessel. 


After every sixth increment, the scale 
again was tested with the check 
weights and the manometers checked 
against the precision test gage. When 
the test was left over-night, readings 
were recorded before leaving and be- 
fore starting again the next morning. 
Five calibrations were made in the 
following order: 

No. 1— water in 
No. 2 — water in 
No. 


No. 


3—UNH in 
4 — water in 
No. 5—water out 


A sample of manometer data from 
calibration No. 1 is shown in Tables 
I and II. 


FINDINGS 


precision 
dis- 


Our survey of remote 
liquid-level measuring devices 
closed three types adaptable to large- 
volume vessels: the servo-operated 
float system used by the petroleum in- 
dustry, precision pressure transducers, 
and manometers. 
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Figure 2. Four-pipe dip-tube system. 
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Figure 3. Two-pipe dip-tube system. 











The servo-operated float 
would require location of much com- 
plex equipment in the highly-radioac- 
with our dis- 


system 


tive zones associated 
solver solutions, where some parts of 
the device would not be stable. Pre- 
cision pressure transducers exhibit high 
accuracy and repeatability. However, 





Scale Data—Lbs. 


Cum 


Inc. 
Net 


No. Net 


Gross Tare 


367.75 


735.50 
1103.75 


1471.75 
1840.00 


2208.25 


367.75 


367.75 
368.25 


368.0 
368.25 


368.25 


55.75 


56.00 
56.00 


56.0 
55.75 


56.0 


423.50 


423.75 
424.25 


424.0 
424.0 


424.25 


Fluid Temp 
A B 


72 72.5 
72 72.5 


72 72.5 
72 72.7 


72 72.7 
72 72.7 


2 
2 
2 
72.5 72.8 





and manometer check 


Table I. Typical calibration data. 





Scale Check Data 


Stand 


Gross Tare Net Weight 


370.432 
370.432 


370.432 
370.432 


370.5 
370.75 


370.25 
370.5 


55.75 
56.00 


56.00 
56.00 


426.25 
426.75 


426.25 
426.50 
0 


13.57 | 426.50 | 55.5 371.0 370.432 


| 26 89 | 426.50 56.0 370.5 370.432 


18 | 40.28 | 426.50 | 56.0 370.5 370.432 


24 | 53.61 | 426.50 | 56.0 370.5 370.432 


etc 


0 
30 


60 
90 
120 


0 


14.00 


0 


27.00 


0 


40.00 


0 
54.00 


Manometer Check Data 


Man Remarks 


A 
Man Diff Diff 

0 0 01 01 
29.93 07 30.03 +-.03 


60.05 +.05 59.06 04 
90.03 +.03 90.10 +.10 
119.87 13 | 119.93 07 


Preliminary 
checks 


0 0 +-.01 +-.01 
13.95 05 13.97 03 
01 01 0 0 
26.90 10 26.96 04 
0 0 0 0 
40.03 + .03 40.01 +.01 


Checks 
made 
during 
calibration 


+ .03 03 02 02 
53.92 12 53.95 05 





Table II. Typical scale and manometer check 
data. (Differences should not exceed 0.15 inches.) 
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A | B . © 
Cali- Manom- | Manom- | Manom- | 
_ bration eter | eter | eter 
i, ~ 12687 | .08762 
15679 | .07574 


06889 | .04842 


.06682 | .05829 | .55049 
04837 | .03967 | .71858 


“Average 09265 | .06195 | .63453 


Rod 
{1.51453 


41934 
-78994 





Table III. Comparison of random 
error variance (o.;). 


precision manometers usually are used 
to calibrate these transducers. Also, 
manometers are much used in process 
plants, and their principles and limita- 
tions are well understood by the op- 
erators. They involve the minimum 
of equipment in the radioactive zones 
and so are very reliable and accurate 
measuring systems for our applications. 


Sources of Error 


The literature’ states that a four-pipe 
dip-tube system might improve meas- 
urement accuracy. A four-pipe system 
was tested during our first three cali- 
brations. Comparison of data indicates 
that no measurable improvement was 
obtained in our test system—probably 
because tubing sizes were so large 
that pressure drops were insignificant. 


At the conclusion of the main tests, 
we introduced a controlled air leak at 
the manometers and at the entrance 
of the purge lines into the tank, with 
the tank level at 3000, 2000, 1000 
and 500 gallons. The volume of air 
leakage was measured with a rota- 
meter. The leakage was increase’ 
until the manometer reading began to 
drop. At an input flow of 1.0 cfh to 
the dip tubes, no error was introduced 
until leakage was about 1.5 cfh (ex- 
hausted to atmosphere). Therefore, 
small air leaks will have little effect on 
manometer accuracy. 


The random error variance (6,4) 
can be used as a measure of the ran- 
dom experimental error in a measure- 
ment method. It is expressed as the 
square of the standard deviation. The 
smaller this number the more precise 
the measurement. Table III summar- 
izes the random error variances ob- 
tained from the different level measur- 
ing devices used in the tests. 


Comparison of A versus B manom- 
eter data indicates that the B manom- 
eter random error is smaller than that 
of A. Probably this is because the high 
pressure connection is made to the 
manometer tube instead of to the well 
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as in the A manometer. The pressure 
on the tube causes B to be highly 
damped by the volume of liquid in its 
well. This minimized liquid column 
fluctuations due to purge air bubbles 
and waves on the liquid surface. Table 
III also shows that the precision man- 
ometers (A & B) surpass the perform- 
ance of the C manometer and the 
gage rod by a wide margin. 


Ambient Temperature Error 


One of the largest sources of error 
in this test appears to be the tempera- 
ture variation of the manometer fluid. 
Since the test was conducted out-of- 
doors, the manometers were subject 
to the extremes of the daytime tem- 
peratures. For example, the air tem- 
perature reached a low of 16°C during 
calibration No. 2 and a high of 42°C 
during calibration No. 5. Manometer 
fluid temperatures were estimated by 
measuring the temperature of a bottle 
of fluid placed near each manometer 
well. We observed that the thermom- 
eters were not giving a true measure 
of the fluid temperature because of 
direct sunlight falling partially on 
the manometers during the latter part 
of the morning. When the sun was 
bearing directly on B, observed read- 
ings would be higher than those of A. 
During calibrations 4 and 5, shade 
provided by a tarpaulin improved this 
condition. The absence of large tem- 
perature variations at the manometer 
will improve measurements in the 
process plant. 


We recommended that the manom- 
eter be installed where it will not be 
subject to more than +1°C tempera- 
ture change. It would be desirable that 
the ambient temperature of the man- 
ometer be 21.1°C (70°F) if possible. 
This is the temperature at which the 
precision manometer scales are cali- 
brated. Hough? has made a detailed 
mathematical analysis of the effect of 
temperature variation on volume ac- 
curacy estimates. 


The temperature variation of the 
calibration solution and tank are rela- 
tively unimportant in a differential 
pressure system® as the errors intro- 
duced are an order of magnitude lower 
than the experimental errors of this 
report. 


Filling vs. Emptying 


During the course of these tests, a 
document was published* indicating 
that different calibration curves are 





Estimated 


Nominal Nominal | Estimated 
Accuracy 


Tank Manometer | Accuracy 


Inches 


Level Reading 95% C.L.* | 95% C.L.* 
One Calib. | Three Calib. 


Gallons 

" —— = 
| 

1000 50 

2000 100 


“500 25 +0.629 
3000 150 





*C.L. = Confidence Level 


Table IV. Accuracy of one volume 
measurement prediction. 


obtained when the calibrating solution 
is weighed in and then weighed out. 
It was theorized that such a difference 
might be caused by holdup of solution 
on the tank walls. To test this theory, 
the level in the tank was dropped from 
3000 gallons to 250 gallons in eight 
minutes. Readings recorded immedi- 
ately after the drop did not differ from 
readings taken one and two hours 
later by more than 0.01 inches. To 
definitely establish the identity of in 
and out measurements, the vessel was 
filled and the solution weighed out in 
increments. The data indicate no sig- 
nificant difference between weigh-in 
and weigh-out calibration curves. 


CONCLUSIONS 


Our tests clearly demonstrate the 
accuracy of precision manometers in 
measuring the volume of large process 
vessels. Table IV gives the accuracy 
of one volume prediction based on 
one water calibration and three water 
calibrations. Tables V and VI show a 
more detailed statement where the 
over-all estimates are expressed in 
terms of their random and systematic 
errors for both inventory and transfer 
type measurements. In cases where 
measurements are Cumulative, such as 
monthly accountability of a number 
of material transfers in and out of a 
vessel, the random error portion will 
tend toward zero and the overall state- 
ment of accuracy will approach the 
systematic error. For example, after 
thirty 2000-gallon transfers from the 
test vessel, a statement of accuracy 
could be made about the total volume 
with a confidence of 0.24% for one 
calibration or 0.14% for three cali- 
brations. 


Recommendations 


To be reasonably sure of similar re- 
sults for measurements in process ves- 
sels, the vessel and associated equip- 
ment should meet the following re- 
quirements: 





1. Vessel interior construction should 
be such that the calibration curve 
is linear over the normal operating 
region. (The interior should be as 
free as possible from perturbances 
such as steam coils or variations in 
diameter.) 


2. Precision manometers should be 
used for calibration and level meas- 
urements. 


3. Temperature control of the man- 
ometer within +1°C is required. 
4. For inventory measurements, a 
jet-out leg should be available which 
would allow the vessel to be com- 
pletely emptied. 

5. The scale used for weighing the 
calibrating solutions should have 
scale divisions of 1% pound or less 
and should be used with check 
weights and the “by-difference” 
methods of increment weighing’. 


The equipment and methods de- 
scribed in this report should produce 
highly accurate calibration curves for 
any similar process vessel. Since the 
conclusion of this study, we have 
recalibrated a 4000-gallon process tank 
using the equipment aid methods of 
this report. The cumulative statement 
of accuracy for a month's material 
transfer through this vessel can now be 
made at a confidence level of 0.18%. 
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a+ BX, 


(o,? + X? 0,7 + 2X, Sag) 


n 


predicted volume (gal- 


lons) 


—3.08 = estimate of the 
line intercept (gallons) 


19.85048 = estimate of 
the slope (gallons per 
inch) 


manometer reading (in.) 


0.0773 = estimate of the 
random error variance 


0.1819 = variance of the 


intercept estimate 


Observed Liquid Leve!, X: (inches) 


Predicted Volume, Y: (gallons) 


Example No. 1, n 1 


0.95 C.L. Statement (2c) 
Random 
Systematic 
Over-all 


Example No. 2, n 3 
0.95 C.L. Statement (2c) 
Random 
Systematic 
Over-all 


+ Xie? 


0.0005644 = variance of 
the slope estimate 
—0.001279 = covariance 


between slope and inter- 
cept estimate 


the number of water cali- 
brations 


=the variance of any pre- 
dicted volume estimate 


(o,2 + X.2 6? + 2X, Oa) /n 
= systematic error 


X.io.«2 = random error 


25 59 100 150 
989.4 1982.0 2974.5 


0.56 0.40 
0.16 0.14 
0.58 0.42 





Table V. Percent random and systematic error 


estimates for 


inventory-type 


measurements. 





a+ 6X; Ya=—a+ BX, 
- Y, = B(X; —Xn) 


(X, —X,)? 
n 


Given Y, 


then Y, 


where 
Y; predicted volume in 
vessel (full) for ob- 
served manometer read- 
ing (X,) = gallons 


predicted volume in 
vessel (heel) for ob- 
served manometer read- 
ing (X,) = gallons 


Obse ved Liquid-Levei, (Xr—Xn) 


Predicted Volume, (Yr—Yn) gallons 


Example No. 1, n 1 
0.95 C.L. Statement (2c) 
Random 
Systematic 
Over-all 


Example No. 2, n 3 
0.95 C.L. Statement (2c) 
Random 
Systematic 
Over-all 


Xi) 0-4" 


Variance in the pre- 
dicted 
urement 


transfer meas- 


6,° = systematic error 
n : 
(X, —Xi) a-:" random error 


149.84 
2974.5 


26.85 51.84 101.85 


493.3 989.4 1982.0 


0.58 0.40 
0.14 0.14 
0.60 0.42 





Table VI. Percent random and systematic error 


estimates for 


transfer-type 


measurements. 
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® Sth Annual ISAJ Roundup of 


CALIFORNIA, UNIVERSITY OF 


Advanced Techniques of Program- 
ming Digital Systems-Mathematics, 
May 29-June 10. Algorithmic Trans- 
lation, Theory of Files, Load-and-Go 
Systems, and Data System Lan- 
guages. Fee: $175. 


ISA Journal 


College Summer Courses, 


Symposia and Seminars 


Our annual ISAJ questionnaires, sent to all known 
schools of engineering by ISA’s Technical & Edu- 
cational Services, discovered the following sum- 
mertime courses in the instrument/control field, 
especially oriented toward industry. For complete 
information, please write directly to the institution. 


Contact: H. L. Tallman, Physical 
Sciences Extension, Room 6501 En- 
gineering Building II, University of 
California, Los Angeles 24, Calif. 


CANISIUS COLLEGE 
Infrared Spectroscopy Institute, Au- 
gust 14-18. Elementary or advanced 


OVER- 
POWERED 

BY AUTO- 
MATION? 

Then how about 
“hitting the 
books” again this 
summer in one 
of the courses 
listed in ISAJ’s 
annual roundup. 
(Photo, courtesy 
Minneapolis- 
Honeywell). 


studies and laboratory sessions in 
spectroscopy fields, including group 
theory, nuclear magnetic resonance 
spectroscopy, and Raman spectro- 
scopy. Fee: $100. 


Contact: Director, Infrared Spectro- 
scopy Institute, Canisius College, 
Buffalo 8, New York. 


CASE INSTITUTE OF TECHNOLOGY 


Automatic Optimizing and Comput- 
ing Control, June 19-23. Theory and 
techniques for computer control of 
complex systems. Fee: $200. 


Analysis of Nonlinear Systems, July 
10-21. Techniques for analysis of the 
characteristics of systems described 
by nonlinear differential equations. 
Fee: $300. 


Process Control Theory, July 10-28. 
Methods of dynamic analysis as ap- 
plied to design of process control 
systems. Fee: $400. 


Generalized Electrical Machine The- 
ory, July 17-21. Techniques for de- 
termining dynamic transfer func- 
tions for d-c, polyphase induction, 
and synchronous machines. Fee: 
$200. 


Digital Control Systems Engineering, 
July 31-August 11. Techniques of 
the science of logical design, digital 
instrumentation, and servo-mechan- 
isms. Fee: $300. 


Contact: Manager of Special Pro- 
grams, Case Institute of Technology, 
University Circle, Cleveland 6, Ohio. 





LEARN ABOUT FREQUENCY- 
RESPONSE ANALYSIS. Servo- 
mechanisms lab, Case Institute 
of Technology. 


YOU CAN TELL IT’S SUMMER 
—by the gay sport shirts and 
relaxed smiles, (Photo, Courtesy 
Philadelphia School District). 


COLORADO SCHOOL OF MINES 


Process Control for Engineers, June 
12-23. Theory and practice of fre- 
quency response in process control 
with analog simulation of processes 
and controllers. Fee: $200. 


Contact: Dr. L. W. Morgan, Colorado 
School of Mines, Golden, Colorado. 


CORNELL UNIVERSITY 
Seminars: 


Systems Simulation Using Digital 
Computers, June 13-16. Problems in 
constructing the program, in using a 
simulator, and in analyzing results. 
Fee: $140. 


Statistical Reliability Analysis: The- 
ory and Applications, June 13-16. 
Statistical theory of reliability, tech- 
niques and applications. Fee: $140. 


Contact: Seminars Coordinator, Up- 
son Hall, Cornell University, Ithaca, 
New York. 


FISK UNIVERSITY 


Gas Chromatography Session, Au- 
gust 23-26. Theory, applications and 
techniques of gas chromatography. 
Fee: $100. 


Basic Infrared Theory and Tech- 
niques, August 23-26. Reviews the 
elementary theory of infrared spec- 
troscopy. Fee: $100. 


Interpretation of Spectra Workshop, 
August 28-September 1. Defines the 
methods and interpretation of spec- 
tra of unknown compounds and ma- 
terials. Fee: $100. 


Contact: Director, Fisk Infrared In- 
stitute, Fisk University, Nashville 8, 
Tennessee. 


FLORIDA, UNIVERSITY OF 


Nuclear Rocket Propulsion, June 12- 
23. Basic elements of a comprehen- 
sive overall reactor and vehicle de- 
sign problem. Fee: $150. 


Contact: Dr. Robert E. Uhrig, De- 
partment of Nuclear Engineering, 
University of Florida, Gainesville, 
Florida 


HOUSTON, UNIVERSITY OF 


Chemical Process Dynamics Work- 
shop, June 19-30. Intensive coverage 
of chemical process dynamics, con- 
trol theory, and optimization tech- 
niques. Fee: $250. 


Contact: Dr. C. J. Huang, Chemical 
Engineering Department, University 
of Houston, Houston 4, Texas 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 


Experimental Techniques, June 13- 
23. For those who make or design 
experimental equipment incorporat- 
ing measuring apparatus for dis- 
placement, force, torque, velocity, 
acceleration, and flow. Fee: $300 


Nondestructive Testing, June 26-30 
Fundamentals of nondestructive 
testing and new techniques such as 
magnetic particle, fluid penetrant, 
X-ray, ultrasonic, and eddy current 
methods. Fee: $200. 


Dynamics and Control of Chemical 
Engineering Processes, June 26-July 
7. Introduction to the use of formal 
mathematical procedures for the an- 
alysis and design of control systems 
Fee: $300. 


Fundamentals of Strain Gage Tech- 
niques, July 10-14. Wire, foil, and 
semiconductor resistance type 
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strain gages and their associated 
instrumentation. Fee: $175. 


Applications of Strain Gage Tech- 
niques, July 17-21. Laboratory exer- 
cises to provide practice in handling 
equipment and to illustrate strain 
gage theory. Fee: $175. 


Infrared Spectroscopy: Technique, 
July 17-21 Theory of molecular spec- 
tra, optical and electronic systems 
of infrared spectrometers, infrared 
spectrophotometry, techniques used 
to obtain spectra, and qualitative 
and quantitative analytical proced- 
ures. Fee: $175. 


Infrared Spectroscopy: Applications, 
July 24-28. Theoretical aspects of 
the interpretation of infrared spec- 
tra with applications to chemical 
fields. Fee: $175. 


Techniques of High-Speed Photog- 
raphy, July 31-August 4. Theory and 
application of numerous methods of 
high-speed photography. Fee: $200. 


Contact: Director of the Summer 
Session, Room 7-103, Massachusetts 
Institute of Technology, Cambridge 
39, Massachusetts. 


MASSACHUSETTS, UNIVERSITY OF 


Chemical Engineering, Instrumenta- 
tion, June 5-23. Orients those in the 
chemical field with the fundamen- 
tals of measurement and automatic 
control. Fee: $30 for residents, $45 
for non-residents of Massachusetts. 


Contact: John Goda, Goessmann 
Laboratory, University of Massachu- 
setts, Amherst, Massachusetts. 


MICHIGAN, UNIVERSITY OF 


Analog Computer Solutions of Par- 
tial Differential Equations, June 19- 
24. Covers the use of electronic dif- 
ferential analyzers to solve partial 
differential equations by finite-dif- 
ference techniques and separation of 
variables. Fee: $185. 


Introduction to Digital Computer 
Engineering, June 19-30. Covers the 
fundamentals of computer organiza- 
tion and design with emphasis on 
symbolic logic, numerical analysis, 
number theory, and electronics. Fee: 
$275. 


Theory of Computing Machine De- 
sign, June 19-30. Topics pertinent to 
the organization and design of the 
general-purpose computer. Fee: $275. 


Programming Concepts, Automata, 
and Adaptive Systems, June 19-30. 
Theory of the structure and pro- 
gramming of highly-parallel sys- 
tems, theory of fixed and growing 
automata, and theory of adaptive 
systems. Fee: $275. 


Advanced Automatic Programming, 
June 19-30. Discusses machine lan- 
guage and the external language, 
the translator and the operating sys- 
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tem, the running program required 
for more sophisticated analyses. Fee: 
$275. 


Advanced Numerical Analysis, June 
19-30. Introduction to new methods 
for numerical solution of problems 
on automatic digital computers. Fee: 
$275. 


Intermediate Numerical Analysis, 
June 19-30. Deals with linear sys- 
tems, eigenvalue problems, ordinary 
and partial differential equations, 
the theory of approximation, and 
Monte Carlo methods. Fee: $275. 


Systems Engineering, June 19-30. 
Intensive review of the systems en- 
gineering field. Fee: $275. 


Semiconductor Theory and Technol- 
ogy, June 19-30. Presentation of the 
fundamental solid state and chemical 
principles; and materials, fabrica- 
tion techniques, surfaces, and dif- 
fusion. Fee: $275. 


Elements of Nuclear Power Reactor 
Engineering, June 26-August 18. 
Basic elements of nuclear engineer- 
ing, reactor design and operation; 
knowledge and skill in handling nu- 
clear instrumentation and laboratory 
work. Fee: $1,200. 


Random Processes, July 6-14. Fun- 
damentals of noise, optimum filter- 
ing, detection, and information the- 
ories. Fee: $230. 


Advanced Data Processing Tech- 
niques, July 10-21. Problem solving 
for industrial logistics, inventories, 
information storage and retrieval, 
and the analysis of computer re- 
quirements. Fee: $275. 


Signal Detectability and Sensor Sys- 
tem Design, July 10-21. Considers 
decision theory of input information 
as applied to detection and recog- 
nition systems. Fee: $275. 


Advanced Topics on Solid State Mas- 
ers, July 24-28. Recent developments 
presented in cross relaxation, optical 
pumping in solids, optical and in- 
frared masers, advanced technology 
of cavity and traveling wave masers, 
and applications of maser systems. 
Fee: $160. 


Fundamentals of Infrared Technol- 
ogy, August 7-11 and August 21-25. 
Infrared radiation, infrared atmos- 
pheric transmission, detectors, opti- 
cal principles, materials and compo- 
nents, and the analysis of instru- 
ments and systems: Fee: $160. 


Contact: R. E. Carroll, Engineering 
Summer Conferences, 126B West En- 
gineering Building, Ann _ Arbor, 
Michigan. 


MINNESOTA, UNIVERSITY OF 


Techniques of Infrared Spectroscopy, 
August 1-5. Basic optics and instru- 
ment theory, instrument. design, 


sample preparation, and laboratory 
techniques. 


Chemical Interpretation of Infrared 
Spectra, August 7-11. Systematic 
coverage of the group frequencies 
useful in chemical diagnosis and 
structure determination. 


Contact: Director, Center for Con- 
tinuation Study, University of Min- 
nesota, Minneapolis 14, Minnesota. 


OHIO STATE UNIVERSITY 


Fundamentals of Welding Engineer- 
ing, June 12-23. Introduces welding 
fabrication applicable to structural, 
piping, pressure vessel, nuclear, air- 
craft, automotive, etc., with an em- 
phasis on testing using the various 
instrumental methods. Fee: $200. 


Fundamental Principles of Nonde- 
structive Testing, September 11-22. 


Contact: Department of Welding 
Engineering, 190 West 19th Avenue, 
Ohio State University, Columbus 10, 
Ohio. 


PENNSYLVANIA, UNIVERSITY OF 


New Devices for Amplification and 
Switching, Two Weeks Sometime 
Between June 4-July 15. Fee: $250. 


Communication Theory and Infor- 
mation Handling, Two Weeks Some- 
time Between June 4-July 15. Fee: 
$250. 


Logic, Switching Systems, and Au- 
tomata, Two Weeks Sometime Be- 
tween June 4-July 15. Fee: $250. 


Contact: Coordinator, 1961 Special 
Summer Session, The Moore School 
of Electrical Engineering, Univer- 
sity of Pennsylvania, Philadelphia 
4, Pennsylvania. 


POLYTECHNIC INSTITUTE OF 
BROOKLYN 


Applied Infrared Spectroscopy, June 
5-9. Introduction to the techniques 
of infrared spectroscopy, sample 
handling and interpretation, poten- 
tialities and limitations of infrared 
techniques applicable to the ana- 
lytical or control laboratory. Fee: 
$175. 


Contact: Mrs. Doris Cattell, Sec- 
retary, Special Courses, Polytechnic 
Institute of Brooklyn, Brooklyn 1, 
New York. 


RHODE ISLAND, UNIVERSITY OF 


Gas Chromatography, July 17-21. 
Basic theory and applications of gas 
chromatography. Fee: $75. 


Contact: Dr. Douglas Rosie, Chem- 
istry Department, University of 
Rhode Island, Kingston, Rhode Is- 
land. 





Temperature Symposium 


Attracts World’s Top Authorities 


During the week of March 27 through 31, the city of 
Columbus, Ohio hosted an event which has had a prece- 
dent only three times previously in history. This was 
the occasion of the Fourth Symposium On Temperature, 
attended by leading authorities from the United States 
and abroad. 

The various meetings, held in the spacious Veterans 
Memorial Building, were conducted under the joint 
sponsorship of three of the nation’s most reputable 
scientific organizations — the American Institute of 
Physics, the National Bureau of Standards, and the 
Instrument Society of America. 

Over 250 papers, covering temperature topics — from 
cryogenics to earth-crust molten lava, from shivering in 
limbs of animals to extremely hot (100,000° K) plasmas 
— found eager, receptive listeners among the one- 
thousand, or more, attendees. The program was divided 
into major areas of interest, including definitions of 
temperature and the establishment of temperature 
scales; principles and applications of various measuring 
instruments; applications of measurement methods in a 
variety of special fields; and a number of plenary 
sessions devoted to the broad aspects of temperature 
measurement. 

The sun had not yet raised the outdoor temperature 
sufficiently to warm the windswept terrain surrounding 
the Veterans Memorial on Monday morning, March 27, 
when Dr. Allen V. Astin, Director of the National 
Bureau of Standards, officially opened the symposium. 

From that point on, people permitted their “tempera- 
tures” to be raised or lowered to suit the mood and at- 
mosphere conjured up by the host of papers. Of especial 
interest to many was the panel discussion on temper- 
ature standards and calibration, which evoked consid- 
erable questioning and discussion from the floor of the 
huge auditorium. 


Big Changes 


Had an attendee of the first temperature symposium, 
which was held way back in 1919, appeared on the 
scene of this most recent event, he hardly could have 
been less than astounded at the scope, the detail, the 
new subject matter, and the impressive gains in scien- 
tific knowledge. No wonder, when we consider that one 
of the papers read at an earlier symposium profoundly 
concerned itself with the temperature of a burning 
five-cent cigar! Undoubtedly, the paper contained a 
point of some subtle significance not obvious in our 
day of more expensive Cigars. 

Some of the papers were concerned with the enlight- 
ening, more-detailed aspects of the basic, long-estab- 
lished temperature applications. But in a refreshingly 
different and thoroughly modern vein, a great many 
covered the subject of temperature as related to bio- 
physics, medicine, astrophysics, geophysics, hypother- 
mia, and plasma physics. 


Banquet 


A high point of the week was attained at the banquet 
on Wednesday evening in the ballroom of the Deshler- 
Hilton Hotel. Mr. William A. Wildhack, Assistant Di- 
rector of the National Bureau of Standards and General 
Chairman of the symposium, presided over the affair, 


Obviously pleased by the success of the Fourth 
Symposium On Temperature, which was held at 
Columbus, Ohio, are, left to right, Nathan Cohn, 
Leeds & Northrup Co., and Vice-President of the 
ISA Industries & Sciences Dept.; William A. Wild- 
hack, NBS Special Assistant Director, and General 
Chairman of the Temperature Symposium Com- 
mittee; Elmer Hutchisson, Director, American In- 
stitute of Physics; and Ralph Tripp, Grumman 
Aircraft Engr. Corp., and President, Instrument 
Society of America. 


Record-breaking craft like the Air Force X-15 
are typical of why the temperature symposium 
was so important to both science and industry. 
Discussing arrangements for the important inter- 
national event are, left to right, John Mallernee, 
North American Aviation; Ralph Farnham, Bat- 
telle Memorial Institute; John Travard, Industrial 
Nucleonics (holding X-15 model); Frank Kroeger, 
Ohio State University; and Lewis DeWalt, Bat- 
telle Memorial Institute. All are members of the 
Columbus Section of ISA. 


which drew over 250 persons. He introduced several 
civic and technical dignitaries, some of whom occupy the 
highest echelons of the three sponsoring organizations 
Principal speaker for the evening was Mr. Nathan Cohn, 
Vice President of Technical Affairs for Leeds & North- 
rup Company and Vice President of the ISA Industries 
and Sciences Department, who spoke on “The Chal- 
lenges Around Us.” 
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Parliament Buildings, Toronto 


A Royal Welcome Awaits ISA 


The arm of Lake Ontario curves like a mighty horseshoe about Toronto — the 
great industrial giant of Canada. Here in this city, located in a province of 
2,000 miles of fresh water coast line, one million rivers and lakes and one-third 
of Canada’s population, ISA will hold its Summer Instrument-Automation Con- 
ference and Exhibit, June 5-8. What makes this industrial hub so desirable for 
instrument men? One-third of the entire Canadian market lies within a 100- 
mile radius of Toronto. Within a 30-mile area, 160 groups of products out of 175 
manufacturing classifications are produced! Its biggest industries are pulp and 
paper, motor vehicles, metal refining, machinery and aircraft. Another reason: 
it’s easy to reach—from Montreal, Sarnia, Detroit, Cleveland or Buffalo. So plan 
to attend the ISA Show in Toronto, with its lakeland resort areas, virgin forests and 
rivers—a fisherman’s paradise—for an all too brief summertime of business and 


pleasure. 
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REGISTRATION AND FEES 


Conference: Members — $1.00 
Non Members — $3.00 
Conference Registration also ad- 
mitted to Exhibit. 


Exhibit: Members Free Invitation Holders 
Free — Others $1.00 


EXHIBIT HOURS 


Queen Elizabeth Building 

(Canadian National Exhibition Grounds) 
Tuesday, June 6—1:00 pm to 9:00 pm 
Wednesday, June 7—1:00 pm to 9:00 pm 
Thursday, June 8—10:00 am to 6:00 pm 


LADIES PROGRAM 


Tuesday, June 6—Luncheon in the Georgian 
Room of the T. Eaton Co., Ltd., one of the 
largest department stores in Toronto. A 
shopper will be present to assist the ladies 
with any buying problems. 


Wednesday, June 7—Tour of O’Keefe Centre 
and matinee performance of Rogers and Ham- 
merstein’s “Flower Drum Song’. Advance 
registration is required. Tickets: $2.50 and 
$3.50. 


Thursday, June 8—Sightseeing tour of the city, 
two hours by bus, will encompass all the 
famous and historical spots in greater Toronto 
including Parliament buildings, University of 
Toronto, zoological gardens, horticultural dis- 
plays, Casa Loma—the perfect replica of a 
medieval castle — and a stop-over for tea at 
the “Old Mill’. 


PREPRINTS 


Preprints of the Conference papers are avail- 
able for sale at the ISA Publications Center, 
Room A, Royal York Hotel. 

For ISA members price per print is $.50, 
for all others, $.75. 


REGISTRATION CENTERS AND HOURS 


Conference and Exhibit 

Royal York Hotel, Outside Room A 

Monday, June 5—1:00 pm to 5:00 pm 

Tuesday, June 6 and Wednesday June 7—8:30 
am to 5:00 pm 

Thursday, June 8—8°:.U am to Noon 


Ladies Program 

Royal York Hotel, Room C 

Monday, June 5—1:00 pm to 4:00 pm 

Tuesday, June 6, Wednesday, June 7, and 
Thursday, June 8—9:30 am to 4:00 pm 


HOST COMMITTEE 


j. R. Rogers 
General Chairman 
The Bristol Company 


J. Pefhany 
Executive Chairman 
(Orenda Engines, Ltd 


J. S. Bennett 
Conference Program Coordinator 
(Moore Instrument Co.) 


R. J. Berry 
Executive Vice Chairman 
(Daystrom, Ltd.) 


K. S. Vriesen 
District X Vice President 
DeVry Technical Institute—Toronto 


G. F. Crossman 
Publicity Chairman 
(Fischer & Porter Ltd 


R. Ellis 
Conference Rooms Chairman 
Taylor Instrument Companies of Canada 


R. J. Reeves 
Exhibit Space Chairman 
(F. W. Chambers Co 


R. G. Clarke 
Information Chairman 
(Orenda Engines, Ltd 


Mrs. Edna McLean 
Ladies Program Chairman 
Canadian Westinghouse Co.) 


W. Pass 
Membership Chairman 
(Martin Engineering Co 


D. L. Knapman 
Transportation Chairman 
York Valve and Fitting, Ltd 


S. Smith 
Social Events Chairman 
Garrett Manufacturing Ltd 


NEW FIRST IN FILM SHOWING 


The ISA Show Theatre in Queen Elizabeth 
Building will provide exhibitors with the oppor- 
tunity to show films about their products dur- 
ing the time the exhibit is open. Requests by 
several exhibitors for this facility at previous 
ISA Shows indicated the need for this coopera- 
tive undertaking. In addition, ISA films will 
also be scheduled into the program beginning 
shortly after the Exhibit opens and continuing 
until closing time. 


SOCIALS 


On Monday, June 5, a reception center will 
be held in the Canadian Room of the Royal 
York Hotel. Hours will be from 5:00 pm to 
7:00 pm with a cash bar. 

A social with entertainment will be held 
Wednesday, June 7 from 9:00 pm to 1 am in 
the Ballroom. Tickets will be on sale at the 
meeting. 
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CONFERENCE PROGRAM 





MANAGEMENT DAY SYMPOSIUM 


Monday, June 5 
MANAGEMENT SESSION 
Tuesday, June 6— 9:30 am to Noon 


Program Developer: F. L. PARRISH, George Kent, 
Ltd. 


Impact of Instrumentation on Management. (28-TC61) 
by RENE SIMARD, Petroleum and Petrochemical 
Products. 
Need for automation has caused an extensive review of 
manpower needs. Management decisions are required 
on size, qualifications, training and organization of 
instrument groups. 


A Chemical Systems Engineering Training Course in 
a Petrochemical Company. (29-TC61) by CHEN- 
JUNG HUANG, University of Houston and T. Q. 
ELIOT & D. R. LONGMIRE, Texas Butadiene & 
Chemical Corp. 
The paper concerns actual experience regarding the 
organization, purpose and objectives, and accomplish- 
ments of a chemical systems engineering training 
course at a medium size Petrochemical Company. By 
this paper the authors wish to have lively discussion 
with the audience on the pros and cons of intra- 
company training of systems engineering. 


CHEMICAL & PETROLEUM INSTRUMENTATION 
SESSION |! 


Tuesday, June 6 — 9:30 am to Noon 


Program Developer: J. R. CONNELL, Mfg. Dept., 
Engr. Div., Imperial Oil Ltd. 


Controllability of Processes as Affected by the Con- 
troller Circuit. (1-TC61) by NATHANIEL B. NICH- 
OLS and RICHARD N. POND, Taylor Instrument 
Companies. 
Discusses the effect of controller circuit design on 
Ziegler-Nichols settings as well as non-linear perform- 


ance. Points out that there is more to good process 
control considerations than just modes of control. 


Proving Meters in Liquid Service. (2-TC61) by RAY 
PFREHM, Humble Pipe Line Company. 
A discussion of problems involved with proving in 


liquid service along with the story of the development 
of the calibrated Pipe Prover. 


Instrumentation of a Modern Refinery Waste Dis- 
posal System, (3-TC61) by K. G. SEABRIGHT, Cities 
Service Refining (Canada) Ltd. 
The various wastes from a modern petroleum refinery 
and the instrument controls of the disposal systems are 
described. Particular reference is made to the purifica- 
tion of the waste water 


ISA Journal 


POWER INSTRUMENTATION SESSION 
Tuesday, June 6 — 9:30 am to Noon 


Program Developer: L. G. HOLMAN, Sr. Project 
Engr., Montreal Engineering Co. 


Session Conduct Chairman: R. PETTIBONE, Sr. 
Mech. Des. Engr., Hydro-Electric Power Comm. of 
Ontario. 


The Control and Instrumentation of the Douglas 

Point Nuclear Power Plant. (10-TC61) by ERNEST 

SIDDALL, Atomic Energy of Canada, Ltd. 
The control and instrumentation of the Douglas Point 
Nuclear Power plant involves problems associated with 
all large and complicated processes together with 
those of the nuclear field. A high degree of automation 
is necessary. The unusual safety aspects, the behavior 
of Xenon poison, and the high cost of heavy water 
must be taken into account. Various control systems 
and instruments to be used in the plant are described. 


Electric Control Systems for Central Station Boilers. 
(11-TC61) by E. E. SWANSON, JR., Bailey Meter 
Company. 
A general description of equipment and control con- 
cepts is presented including several typical control sys- 
tem sub-loops. Emphasis is on the practical application 
of electric control systems rather than mathematical 
derivations. 


Design Aspects of the Instrumentation and Control 
Systems — Lakeview Generating Station — The 
Hydro-Electric Power Commission of Ontario. (13- 
TC61) by J. T. NORRIS, The Hydro-Electric Power 
Commission of Ontario. 
The paper illustrates how the design of the instrumen- 
tation and control systems has evolved from basic 
design criteria laid down for the plant. A description 
will be made of the specific function of a number of 
the systems with particular emphasis on the design of 
those systems to provide flexibility for the type of 
plant operation expected 


MARINE SCIENCES INSTRUMENTATION SESSION 
Tuesday, June 6 — 9:30 am to Noon 


Program Developer: A. J. SPILSBURY, Spilsbury & 
Tindall, Ltd. 


Session Conduct Chairman: DR. W. M. CAMERON, 
Department of Mines and Technical Surveys, Ottawa. 


Equipment for Observing the Magnetic Component 

of the Natural Electromagnetic Background in the 

Frequency Range 0.01 to 30 cycles per second, (18- 

TC61) by WILLIAM N. ENGLISH, Pacific Naval 

Laboratory of the Defense Research Board of Canada. 
The required sensitivity, 10-° to 10° of the earth’s 
field, places stringent requirements on instrumentation 
particularly near one cycle per second. These have 
been met using coil detectors of large-area turns equiv- 
alent, matched into low noise chopper amplifiers. A 
noise level of 0.005 microvolts with an input resistance 
of 40 ohms is achieved in the 0.02 to 3 cps region. This 
makes possible background measurements down to 10° 
of the earth’s static field in this little known region 
of the electromagnetic spectrum. 


Calibration of Hydrophones Under High Hydrostatic 
Pressures. (19-TC61) by GARFIELD W. McMAHON, 
Defense Research Board (Naval Research Establish- 
ment). 





Two calibration systems for the measurement of hydro- 
phone sensitivity under high hydrostatic pressures are 
described. The relative advantages and disadvantages of 
the two systems are discussed. 


Oceanographic Instrumentation Buoy Designed for 
Unattended Operation. (20-TC61) by L. A. SCHLA- 
GEL, Hytech Corporation. 


The factors which must be considered in the design 
of an oceanographic instrumentation buoy are discussed 
in detail. A specific buoy and power supply design 
is described which will operate unattended for two 
months between servicing. 


Techniques of Current Measurement in Canadian 
Waters. (31-TC61) by C. J. LANGFORD, Mines and 
Technical Surveys, Government of Canada. 


The recent history of current surveying in Canada is 
outlined, and the instruments and techniques used in 
measuring tidal streams and currents are described 
The paper also discusses the problems met within both 
Arctic and Atlantic waters and the developments in- 
itiated to improve methods of both metering and 
calculation of these data. 


Modern Approaches to Water Level Recording in 
Canada. (32-TC61) by G. C. DOHLER, Surveys and 
Mapping Branch, Department of Mines & Technical 
Surveys, Canada. 
In addition to the traditional mechanical float- oper- 
ated gauges for recording tides and water levels, the 
Canadian Hydrographic Service now uses recorders 
with underwater transducers, either electrical or 
pneumatic, and also a variety of telemetering gauges 
for distant recording 


CHEMICAL & PETROLEUM INSTRUMENTATION 
SESSION Il 


Tuesday, June 6 — 2:00 pm to 4:30 pm 


Program Developer: J. R. CONNELL, Mfg. Dept., 
Engr. Div., Imperial Oil Ltd. 


Analysis of Process Control Systems by Means of 
the Analog Computer. (6-TC61) by V. J. BAKANOW- 
SKI, Du Pont of Canada. 


Paper provides some examples taken from actual ap- 
plication of analog computer in studies of process and 
instrument dynamics. 


The Canadian Standards Association Testing Lab- 
oratories and Safety Aspects of Electronic Instru- 
ments for the Petro-Chemical Industry. (7-TC61) by 
JOHN A. BOSSERT, CSA Testing Laboratories. 


A brief outline of the operating procedures and policies 
of the Laboratories followed by more specific informa- 
tion regarding Canadian requirements for electronic 
instruments intended for use in oil refineries, oil fields, 
pumping stations. etc 


Process Management by Control Computers: Tactics 
and Strategy. (27-TC61) by HARRY R. KARP, Con- 
trol Engineering. 


Review alternatives for process improvement by plant 
modification and by control equipment. Outlines two 
basic control approaches: systems for carrying out 
tactical missions (correction for short term, simple 
disturbance); and for carrying out strategic missions 
(optimizing according to long term, complex disturb- 
ance). Describe role of control computers in effecting 
these missions including other associated instruments 
Discuss some existing control computer installations 


ANALYSIS INSTRUMENTATION SESSION 
Wednesday, June 7 — 9:30 am to Noon 


Program Developer: DR. P. H. STIRLING, Canadian 
Industries Ltd. 


MEASUREMENT & CONTROL 
INSTRUMENTATION SESSION 


Wednesday, June 7 — 9:30 am to Noon 


Program Developer: J. S. BENNETT, Moore Instru- 
ment Co. of Canada, 


FEEDBACK CONTROL SYSTEMS SESSION 
Wednesday, June 7 — 9:30 am to Noon 


Program Developer: DR. J. H. MILSUM, National Re- 
search Council. 


Session Conduct Chairman: Dr. IAN McCAUSLAND, 
University of Toronto. 


A Systems Approach to Electronic Industrial Process 
Control. (14-TC61) by H. H. KOPPEL, Bailey Meter 
Company. 


The complexity and critical control requirements of 
modern industrial processes make it desirable to con- 
sider control of the various process loops on a system- 
wide bases. Process controllers discussed are considered 
not as separate single element controllers, but as 
computing devices designed to fulfill specific mathe- 
matical functions 


Process Optimization by Combining the Model and 
Experimental Approaches, (15-TC61) by KAN CHEN 
and RICHARD O. DECKER, Westinghouse Electric 
Corporation. 


The relative merits of the model approach and the 
experimental approach to process optimization are 
discussed. An optimization method combining these 
two approaches is described, with examples, so that 
the merits of both approaches are retained 


DATA HANDLING & COMPUTATION 
SESSION |! 


Thursday, June 8 — 9:30 am to Noon 


Program Developer: WALTER CLIFFE, Canadian 
General Electric Co., Ltd 


The Building Block Approach to Digital Systems. 
(8-TC61) by J. V. WERME, C. H. TERRY and M. 
MACZUZAK, Bailey Meter Company. 


Digital systems are usually built from a series of 
custom-built components or from small, single-purpose 
units. An intermediate stage is described where systems 
are assembled from a series of medium-complexity, 
pre-engineered, plug-in modules which have been 
tailored for industrial systems. Approximately 25 
“building blocks” are described along with typical 
systems and sub-systems 


A Spectrophotometer Digital Output System. (33- 
TC61) by DANIEL HAMPEL, RCA Service Co. 


This paper describes a digital output, for computer 
entry, from aé_ recording spectrophotometer. Wave 
length and absorbancy are automatically digitized and 
punched on IBM ecards, utilizing magnetic circuit 
techniques 


Operating Experience With a Solid State Data Logger. 
(12-TC61) by ODDIS J. BAKER and H. F. DUNLAP, 
Union Carbide Nuclear Company. 


Basis of justification in original purchase of a Data 
Logger. Our particular requirements pertaining to ac- 
curacy, speed, type data required, and reliability 
Description of the Logger and Transducers and descrip- 
tion of our operation and maintenance experience over 
a period of 18 months 
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AUTOMOTIVE INSTRUMENTATION SESSION 
Thursday, June 8 — 9:30 am to Noon 


Program Developer: JAMES LUNAN, Inst. Res., 
Chrysler Corp. 


An Overall Look at Automobile Road Test Instru- 
mentation. (4-TC61) by PAUL C. SKEELS, General 
Motors Proving Ground. 


A presentation of current methods and instrumentation 
used in testing automobiles. It will describe the re- 
sponsibilities of automotive test instrumentation groups 
and some of the more unusual problems. 


Automotive Applications of Strain Gage Instrumen- 
tation. (5-TC61) by MILTON LEBOW, Lebow As- 
sociates, Inc. 
The paper will present some applications of strain gage 
instrumentation to vehicle testing. Various specialized 


transducers for the measurements of force, torque and 
pressure will be described 


Road Test Simulation in a Dynamometer Test Cell. 
(17-TC61) by ROY F. KNUDSEN and FRANK M. 
WARD, General Motors Corporation. 


Many improvements have been made in dynamometers 
and techniques of simulating road tests in the test cell 
This paper reviews test cell dynamometer facilities, 
mentions types of traditional steady state testing, 
discusses techniques for using the test cell as road 
simulator, and describes three different methods for 
programming a specific automobile test. 


STRAIN GAGE INSTRUMENTATION SESSION | 
Thursday, June 8 — 9:30 am to Noon 


Program Developer: RICHARD D. DOUGLAS, Hy- 
draulic Lab., Newport News Shipbuilding & Drydock 
Company. 

Session Conduct Chairman: MILLS DEAN III, David 
Taylor Model Basin, Navy Department. 


Theme: Strain Gage Applications. 


Large Scale Field Application of Strain Gages (21- 
TC61) by JOHN LEAK, Canadair Ltd. 


A description of the techniques found most suitable 
and economical for the application of large numbers of 
strain gages under field conditions, using semi-skilled 
labor. The paper refers especially to the aircraft indus- 
try, but the techniques may equally be applied to 
other industrial applications 


Development of Flame-Sprayed Sensors (22-TC61) 
by STANLEY W. LESZYNSKI, Boeing Airplane Co. 


This paper describes adapting the flame-spraying 
technique to the attachment and fabrication of various 
types of sensing devices. The use of this method for 
development of reliable strain and thermo sensors 
under controlled and refined applications conditions is 
discussed. Test results indicating accuracies of 3 per- 
cent at 1000°F are described. 


Stress Determination with Bakelite-Backed Strain 
Gages under Transient Heating Conditions (23-TC61) 
by MINTAUTS F. ANDREIKA, Boeing Airplane Co. 


The method of measuring stresses with bonded strain 
gages can be extended to include stress determination 
under transient heating conditions if the temperature 
effect on both the transducer and the test specimen 
are carefully considered and necessary correction 
applied to the indicated results. Paper presents basic 
considerations for practical determination of the extent 
of correction required, methods of obtaining necessary 
data and calculation of transient stresses using steady- 
state calibrated data. 


ISA Journal 


DATA HANDLING & COMPUTATION 
SESSION II 
Thursday, June 8 — 2:00 pm to 4:30 pm 


Program Developer: WALTER CLIFFE, Canadian 
General Electric Co., Ltd. 


Temperature Monitoring System for NPD — 2 Nu- 
clear Power Plant. (16-TC61) by T. K. CRANSON, 
Fisher & Porter Canada, Ltd. and W. W. CLIFFE, 
Canadian General Electric Co. Ltd. 


Description of the application requiring individual 
channel temperature monitoring. Description of the 
data gathering and print out system. 


Integration of Computer Control With The Chemical 
Process, (24-TC61) by JOHN PEARSON SMITH, 
General Electric Company. 


Describes the procedure on adapting computer control 
to a new or existing chemical plant, with a dis- 
cussion of the computer and its capabilities. Typical 
computer control tasks in such a plant are explained, 
with a brief look at the economic factors involved. 


STRAIN GAGE INSTRUMENTATION SESSION II 
Thursday, June 8 — 2:00 pm to 4:30 pm 


Program Developer: RICHARD D. DOUGLAS, Hy- 
draulic Lab., Newport News Shipbuilding & Drydock 
Company. 


Session Conduct Chairman: MILLS DEAN III, David 
Taylor Model Basin, Navy Department. 


Preparation of Strain Gages for Bonding to Ice. (26- 
TC61) by DON B. CLARK, U.S. Naval Civil Engi- 
neering Laboratory. 


The paper describes techniques for water proofing and 
modifying the ordinary paper-backed strain gages so 
that they can be frozen to ice surfaces for measure- 
ments of strain. 


Measuring Torque and Tension in Oil Field Drill 
Pipe with Strain Gages. (25-TC61) by JAMES T. 
DEAN and WILTON GRAVLEY, Socony Mobil Oil 
Company. 


This paper describes the construction and assembly of 
a strain gage transducer fabricated to measure the 
torque and tension in the drill pipe on an oil field 
drilling rig. The transducer rotates in the drill string 
in an atmosphere of drilling mud, air, or natural gas 
The signals are transmitted from the transducer to the 
recorders through a large set of slip rings mounted on 
the rotating drill stem. 


Analysis of Low Level Output Signals from Complex 
Structural Deformation. (30-TC61) by CLOYCE E. 
MATHENY, McDonnell Aircraft Corporation. 


Discussions centers around the set-up requirements 
both for calibration and inflight recordings, and around 
the techniques of analysis of the low level output 
signals. A comparison is drawn between the improve- 
ments made using the low level PDM system above 
that of the oscillographic method. 


Method of Determining Stress in Loaded Steel Billet 
Tiebacks. (34-TC61) by THOMAS D. DISMUKE, 
Bethlehem Steel Company. 


This paper describes the method used to determine the 
stress in loaded 4 x 4’ steel billets that are used as 
tiebacks for a steel sheet pile bulkhead. SR4 strain 
gages were used to measure localized strain increases 
which were induced by drilling a hole through the 
billet. 
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CONTINENTAL EQUIPMENT CO 
Coraopolis, Pa 
Fisher Governor Company 


CONTINENTAL TECH. SERVICE INC 
19 West Fourth Street 
Dayton, Ohio 

Ontor, Limited 


COULTER INDUSTRIAL SALES CO 
2525 N. Sheffield Avenue 
Chicago 44, Illinois 

Industron Corporation 
297 Carlton Street 
Toronto 2, Canada 


CRANE LIMITED 
1170 Beaver Hall Square 
Montreal, Quebec, Canada 
Swartwout Division 
1355 Martin Grove Road 
Rexdale, Ontario, Canada 


May 1961, Vol. 8, No. 5 


AT ISA SUMMER INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT, JUNE 6, 7, 8, 1961 
QUEEN ELIZABETH BLDG., TORONTO, ONTARIO 


414 G 416 


211 G23 


414 G 416 


414 G 416 


211 G 213 


69 





> exhibitors 


CRAWFORD FITTINGS (CANADA) LTD. 
605 Kent Avenue 
Niagara Falls, Ont., Canada 

York Valve G Fitting Ltd. 


DAHL, GEORGE W., CO., INC. 
86 Tupelo Street 
Bristol, Rhode Island 

Brooks instrument of Canada Ltd 
3075 Rue de Sorel 
Montreal, Canada 

Brooks Instrument of Canada Ltd 
32A Howden Road 
Scarborough, Ontario, Canada 


DATA-MASTER CORP., THE 
85 Hazel Street 
Glen Cove, New York 

The Bristol Company 

Upton, Braden G James Co 
890 Yonge Street 
Toronto, Ontario, Canada 


DAVIS AUTOMATIC CONTROLS LTD 
4251 Dundas Street, West 
Toronto 18, Ontario, Canada 

Eagle Signal Company 

West Instrument Corporation 


DAYSTROM LIMITED 
1480 Dundas Highway 
Cooksville, Ontario, Canada 
Daystrom, Inc. 
614 Frelinghuysen Ave 
Newark 12, New Jersey 


DWYER, F. W., MFG. CO 
Michigan City, Indiana 
Baker Instruments Limited 


EAGLE SIGNAL COMPANY 
Moline, Illinois 
Davis Automatic Controls Limited 


EKCO ELECTRONICS LTD. 
Southend-on-Sea, Essex 
England 

Computing Devices of Canada Ltd. 


ELECTROFACT N/V 
Amersfoort, Netherlands 
Negretti G Zambra (Canada) Ltd 


ELECTRO-LOGIC CORP 
515 Boccaccio Avenue 
Venice, California 
Computing Devices of Canada Ltd 


ELECTRONICS CORPORATION OF AMERICA 


CANADA) LIMITED, THE 
104 Advance Road 
Toronto 18, Canada 


ELLIOTT BROS. LONDON LTD 
London, England 
Measurement Engineering Ltd 


EMCOR INGERSOLL PRODUCTS DIV 
BORG-WARNER CORPORATION 

630 Congdon Avenue 

Elgin, Illinois 
Brian Engineering Ltd 

5275 Van Horne Avenue 

Montreal, Canada 


EPSYLON INDUSTRIES LTD 
Faggs Road 
Feltham, Middlesex, England 
Computing Devices of Canada Ltd 


ERIE PACIFIC 
12932 S$. Weber Way 
Hawthorne, Calif. 
Measurement Engineering Ltd 


ESNA, CANADA LIMITED 
12 Gower Street 
Toronto 16, Ontario, Canada 
Agastat Timing Instruments 
Buchanan Electrical Products 
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F G M SCIENTIFIC CORPORATION 
1202 Arnold Avenue Air Base 
New Castle, Delaware 


FIELDEN ELECTRONICS 
Manchester, England 
Measurement Engineering Ltd. 


FISCHER G PORTER (CANADA) LTD. 
2700 Jane Street 
Toronto 15, Ontario, Canada 
Fischer G Porter Company 
County Line Road 
Warminster, Pa. 


FISHER GOVERNOR COMPANY 
205 S. Center Street 
Marshalltown, lowa 

Continental Equipment Co 

Lantz-Rhodes Limited 
137 Willowdale Ave. 
Willowdale, Ontario, Canada 


FOXBORO COMPANY, THE 
38 Neponset Avenue 
Foxboro, Mass. 

Foxboro Company, Limited 
707 Dollard Avenue 
La Salle, Quebec, Canada 


CEMS COMPANY, INC., THE 
Sheppard Lane 
Farmington, Conn. 


GENERAL ELECTRIC COMPANY 
4 Sarnowski Drive 
Schenectady, New York 
Canadian General Electric Co., Ltd. 
214 King Street West 
Toronto, Ontario, Canada 


GORING KEES LIMITED 
Berks., England 
Measurement Engineering Ltd. 


GOW-MAC INSTRUMENT CO. 
100 Kings Road 
Madison, New Jersey 


GURLEY, W. G L. E. 
514 Fulton Street 
Troy, New York 


HAGAN CHEMICALS G CONTROLS INC. 
Hagan Center, Box 1346 
Pittsburgh 30, Pa. 
Hagan Corporation (Canada) Ltd. 
185 Eileen Avenue 
Toronto 9, Ontario, Canada 


HELICOID GAGE DIVISION 

American Chain G Cable Co., Inc. 
929 Connecticut Avenue 
Bridgeport 2, Connecticut 

The Bristol Company 


HOKE, INC. 
Cresskill, New Jersey 
Kirk Equipment Ltd. 


HYGRODYNAMICS, INC. 
Silver Spring, Maryland 
Measurement Engineering Ltd. 


IMPERIAL-EASTMAN CORPORATION 
6300 W. Howard Street 
Chicago 48, Illinois 
Charles McNellis 
161 Vespra 
Barrie, Ontario, Canada 


INSTRONICS LIMITED 
Stittsville, Ontario, Canada 


INSTRUMENT DEVELOPMENT LABS. 101 
67 Mechanics Street 
Attleboro, Mass. 

Measurement Engineering Ltd. 


INSTRUMENT SOCIETY OF AMERICA 
530 Wm. Penn Place 
Pittsburgh 19, Pa. 

ISA Publications 

ISA Membership 


KATES, W. A. COMPANY ees 211 & 213 


Deerfield, Illinois 
Ontor Limited 


KENT, GEORGE (CANADA) LIMITED 
389 Horner Avenue 
Toronto 14, Ontario, Canada 


KING ENGINEERING (CANADA) 
1650 Yonge Street 
Toronto 7, Ontario, Canada 

F. W. Chambers G Co. Ltd. 


KIRK EQUIPMENT LIMITED 
1460 Bishop 
Montreal, Canada 

Annin Company 

Hoke, Inc. 

Panalarm—Div. of Panellit 


LESLIE COMPANY 
517 Grant Avenue 
Lyndhurst, New Jersey 
Michael Stuart Co. Limited 
102 Eglinton Avenue, East 
Toronto, Canada 


MACLEAN-HUNTER PUBLISHING CO 
481 University Avenue 
Toronto 2, Ontario, Canada 
Canadian Controls G Instrumentation 


MAGNETIC INSTRUMENTS INC. 
Thornwood, New York 
Radionics Limited 


MANNING, MAXWELL G MOORE OF 
CANADA LIMITED 

200 Avenue Road 

Galt, Ontario, Canada 
Manning, Maxwell G Moore Inc. 

East Main Street 

Stratford, Conn. 


MARSH INSTRUMENT CO 
3501 West Howard 
Skokie, IHinois 
Marsh Instrument G Valve Co. (Canada) 
P.O. Box 4207 
Edmonton, Alberta, Canada 


MASON-NEILAN 
Div. of Worthington, Canada Ltd. 
2490 Bloor Street, West 
Toronto 9, Ontario, Canada 
Mason-Neilan 
Nahatan Street 
Norwood, Mass 


MEASUREMENT ENGINEERING LTD. 101 
232 John Street 
Arnprior, Ontario, Canada 

Elliot Brothers 

Erie Pacific 

Fie'den Electronics 

Goring Kees Ltd 

Hygrodynamics, Inc. 

Instrument Development Labs 

Powertron Ultrasonic Corp. 

Precision Instruments G Thermometer Corp 


MERCOID CORPORATION, THE 
4201 Belmont Avenue 
Chicago 41, Illinois 

Davis Automatic Controls 
P.O. Box 160 
Toronto, Canada 


MILTON ROY COMPANY 
1300 E. Mermaid Lane 
Philadelphia 18, Pa 
Serfass Company 
Harvey Carruthers Ltd 
1639 W. Sth Avenue 
Vancouver, B.C., Canada 
Consolidated Engines G Machine Co. Ltd. 
5645 Pare Street 
Montreal, Quebec, Canada 


MINE SAFETY APPLIANCES COMPANY 508 G 510 


OF CANADA LIMITED 
500 MacPherson Avenue 
Toronto, Ontario, Canada 
Mine Safety Appliances Co 
201 N. Braddock Avenue 
Pittsburgh 8, Pa 





MINNEAPOLIS-HONEYWELL REG. CO. 
Wayne & Windrim Avenues 
Philadelphia 44, Pa. 

Honeywell Controls Limited 
Vanderhoof Avenue 
Toronto 17, Ontario, Canada 


MOORE PRODUCTS CO. 
H G Lycoming Streets 
Philadelphia 24, Pa. 

Moore Instrument Company Ltd. 
169 McCormack Street 
Toronto 9, Ontario, Canada 


MOSELEY, F. L., COMPANY 
P.O. Box 791 
Pasadena, California 
R-O-R Associates Limited 


NANKERVIS, GEORGE L., CO. 

COX INSTRUMENTS DIVISION 
15300 Fullerton Avenue 
Detroit 27, Michigan 

Aeromotive Engineering Products, Ltd 
147 Hymus Boulevard 
Pointe Claire, Que., Canada 


NEGRETT! G ZAMBRA (CANADA) LTD. 


518 Evans Avenue 

Toronto 3, Ontario, Canada 
Baldwin Instrument Co. Ltd 
CNS Instruments Ltd. 
Electrofact N/V 


NEGRETTI G ZAMBRA 
Ayelsbury, England 
Aviation Electric Limited 


OFFNER ELECTRONICS INC 
3900 River Road 
Schiller Park, Illinois 
Computing Devices of Canada Ltd 


ONTOR LIMITED 

12 Leswyn Road 

Toronto 19, Ontario, Canada 
Cleveland Controls 
Continental Technical Services 
W. A. Kates 
OPW—Jordan 
Petrometer Corp 
Rotron Controls 


OPW—JORDAN CORPORATION 
6013 Wiehe Road 
Cincinnati, Ohio 

Ontor Limited 


PALMER THERMOMETERS, INC. 
2501 Norwood Avenue 
Cincinnati 12, Ohio 

Brooks Instrument Co. Limited 
32A Howden Road 
Scarborough, Ont., Canada 


PANALARM DIV. OF PANELLIT 
Skokie, Illinois 
Kirk Equipment Limited 


PANELLIT—A DIVISION OF ISI, 
7401 N. Hamlin Avenue 
Skokie, Illinois 

Panellit Service Corporation 
Skokie, Mlinois 

Kirk Equipment Limited 
1460 Bishop Street 
Montreal 25, Quebec, Canada 


PETROMETER CORPORATION 
43-22 10th Street 
Long Island City, New York 
Ontor Limited 


POWERTRON ULTRASONIC CORP. 
Garden City, L.1., New York 
Measurement Engineering Ltd 


PRECISION INSTRUMENT CO. 
San Carlos, California 
R-O-R Associates Limited 


PRECISION INSTRUMENT AND 

THERMOMETER CORPORATION 
1434 Brandywine Street 
Philadelphia, Pa. 

Measurement Engineering Limited 


PROCESS INSTRUMENT SYSTEMS 
44 Haas Road 
Toronto, Ontario, Canada 
Research Controls 


R-O-R ASSOCIATES LIMITED 
1470 Don Mills Road 
Don Mills, Ontario, Canada 
Baldwin-Lima Hamilton Corp. 
Beckman Instruments, Berkeley Div 
Bruel and Kjaer 
F. L. Moseley Co. 
Precision Instrument Co 
Sanborn Company 


RADIATION ELECTRONICS CO. 414 G 416 
5600 Jarvis Avenue 
Chicago 48, Illinois 

Computing Devices of Canada Ltd 


RADIONICS LIMITED 
8230 Mayrand Street 
Montreal 9, Quebec, Canada 
Magnetic Instruments, Inc 
Westronics, Inc 


RESEARCH CONTROLS, INC. 
7902 E. lith 
Tulsa, Oklahoma 

Process Instrument Systems 


ROTRON CONTROLS CORPORATION 211 G 213 
Woodstock, New York 
Ontor Limited 


SIOC LIMITED 
28 Jutiand Road 
Toronto 18, Ontario, Canada 


SANBORN COMPANY 
175 Wyman Street 
Waltham 54, Mass. 

R-O-R Associates Limited 


SCAN LIMITED 
1877 St. Antoine Street 
Montreal 3, Quebec, Canada 
Smyth Electronic Components Limited 


SCHUTTE G KOERTING COMPANY 
Instrument Division 
State Road 
Cornwells Heights, Pa 
Harvey Carruthers Ltd. 
1639 W. 5th Avenue 
Vancouver 9, B.C., Canada 
Harvey Carruthers Ltd. 
122 17th Avenue SE 
Calgary, Alberta, Canada 
Process G Steam Specialties 
6693 Park Avenue 
Montreal, Canada 
McRae Engineering Equip 
100 Adelaide St., W. 
Toronto 3, Ont., Canada 


SERFASS CORPORATION 
P.O. Box 10668 
St. Petersburg, Florida 
Milton Roy 


SIEMENS G HALSKE 

AG Telegraph G Signaling Div 

Radio and Communications Div 
51 Hofmannstrasse 
Muenchen, Germany 

AG Tube G Components Division 
76 St. Martin Strasse 
Muenchen, Germany 

Ahearn G Soper Co 


SMYTH ELECTRONIC COMPONENTS LTD. 124 
1877 St. Antoine Street 
Montreal 3, Quebec, Canada 

Scan Limited 


SPENCE ENGINEERING CO., INC 
53 Grant Street 
Walden, New York 

Baker Instruments Ltd 


STAEBLER G BAKER LIMITED 
Gananoque, Ontario, Canada 
Canadian Charts G Supplies 


STONE INSTRUMENT G SUPPLY CO 
315 Erin 
Houston 22, Texas 

Stone Manufacturing Corp. 

Stone Specialty Mfg. Co. 


SUPERIOR ELECTRIC CO., THE 
83 Laurel Street 
Bristol, Connecticut 
American Superior Electric Co., Ltd 
174 Evans Avenue 
Toronto, Canada 


TAYLOR INSTRUMENT COMPANIES 
95 Ames Street 
Rochester 1, New York 
Taylor Instrument Co. of Canada 
75 Tycos Drive 
Toronto 19, Ontario, Canada 


TECHNICAL OIL TOOL CORP 
1057 North La Brea Avenue 
Los Angeles 38, California 


TEKTRONIX, INC. 
P.O. Box 155 
Syracuse 11, New York 
Tektronix, Inc 
3 Finch Avenue East 
Willowdale, Ontario, Canada 


THERMO ELECTRIC ‘CANADA) LTD 
P.O. Box 10 
Brampton, Ontario, Canada 


THERMOVOLT INSTRUMENTS LIMITED 
70 Advance Road 
Toronto 18, Ontario, Canada 


TRANSISTOR SPECIALTIES, INC 
Terminal Drive 
Plainview, L.1., New York 


UNITED ELECTRIC CONTROLS 
(CANADA) LIMITED 

O'Connell Avenue 

Dorval, Quebec, Canada 


U. S. GAUGE DIVISION 
AMERICAN MACHINE G METALS 
Clymer Avenue 
Sellersville, Pa 
Brian Engineering Ltd 
2773 Dufferin St 
Toronto, Ontario, Canada 


WALLACE G TIERNAN, INC 
25 Main Street 
Belleville 9, New Jersey 
Waliace G Tiernan Limited 
925 Warden Avenue 
Scarborough, Ont., Canada 


WEKSLER INSTRUMENT CORPORATION 
195 E. Merrick Road 
Freeport, L.I., New York 

Baker Instruments Ltd 


WEST INSTRUMENT CORP 
4363 Montrose Avenue 
Chicago 41, Illinois 

Davis Automatic Controls 


WESTRONICS INC 
3605 McCart Street 
Fort Worth, Texas 

Radionics Limited 


WHITE, S. S. INDUSTRIAL DIV 
10 East 40th Street 
New York 16, New York 


WOLLENSAK OPTICAL CO., 
850 Hudson Avenue 
Rochester 21, New York 
Computing Devices of Canada Ltd 


WORTHINGTON (CANADA) LTD. 
Brantford, Ontario, Canada 
Mason -Neilan Division 


YORK VALVE G FITTING LTD 
75 Southview Drive 
Concord, Ontario, Canada 
Crawford Fittings (Canada) Ltd. 
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Los Angeles: ‘Reliable Information 
From Underwater to Outer-Space” 


The unusually fine technical pro- 
gram scheduled for the Los Angeles 
Conference and Exhibit, September 
11-15, gives promise of being one of 
the finest ever held by ISA. 

Theme of the conference is “Re- 
liable Information from Underwater 
to Outer-Space.” John E. Wither- 
spoon of Rocketdyne/North Ameri- 
can Aviation, the conference pro- 
gram coordinator, said the first key- 
note speaker will be Robert L. 
Wehrli, vice president, Robertshaw- 
Fulton Controls, who will discuss 
“Reliable Information in Industry.” 

Dr. Roger Revelli, director of 
Scripps Institution of Oceanography, 
will present the second keynote ad- 
dress on “Reliable Information from 
Undersea”. 

A third keynote speaker to be an- 
nounced at a later date will discuss 
“Reliable Information from Outer- 
Space”. 

“Reliable Standards” is the fourth 
keynote address, presented by Dr. 
A. V. Astin, Director of the National 
Bureau of Standards. 

Conference subjects to be covered 
include standards, education, pulp 
and paper, the nuclear field, meas- 
urement control, physical and me- 
chanical measurements, computers, 
management principles, feedback 


systems, chemical and petroleum, 
data handling, photography, aero- 
space, underwater instrumentation, 
medicine and biology, and shock and 
vibration measurements. 

For the first time in years, the 
program will cover a full five days, 
including Friday. Several plant tours 
are slated, with a separate and com- 
plete program for the ladies: fashion 
show and visits to famous spots in 
Southern California. 


Manufacturer’s Workshop 

A new conference feature will be 
the opportunity for exhibitors to 
participate in a manufacturer’s 
workshop. Sessions will be devoted 
to the current technical advances 
in instrumentation and new prod- 
ucts. 

Technical papers describing new 
products will be welcome. They 
should include the developmental 
history of the product and outline 
the theory and techniques of opera- 
tion. 

A deadline of May 15 has been set 
for papers by workshop chairman, 
Jack Hobbs of Rocketdyne. Those in- 
terested in submitting paper pro- 
posals should immediately contact 
Mr. Hobbs, 7101 Hatillo Ave., Canoga 
Park, California. 


Navy Proposes ASA Calibration Project—ISA Contributes 


The Navy Department’s Bureau of 
Ships has submitted a proposal to 
the American Standards Association 
for the establishment of a project 
on calibration of instruments lead- 
ing to nationally accepted standard- 
ization. 

The advisability of such a program 
was investigated at an invitational 
conference hosted by ASA in New 
York City on April 11. Thirty-five 
professional, technical and govern- 
ment groups were invited to attend 
the meeting. 

E. F. Seaman, Head of the Bu- 
reau’s Technical Societies Liaison, 
noted that “while there are many 
organizations throughout the U.S. 
who may be interested in a meas- 
urement and calibration project... 
ISA and the National Bureau of 
Standards would be in a position to 
make important contributions to the 
program if an ASA project is es- 
tablished”. 
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Since there are unlimited seg- 
ments to the total problem of stand- 
ardizing, one of the areas suggested 
as being initially considered was 
calibration terminology. 

In addition, the Bureau is im- 
mediately concerned with calibration 
methods in the areas of pressure, 
temperature, flow and liquid level 
instruments: 

(a) flowmeters at designed flow 
rates between 15 and 30 ft per sec 
for aviation and cargo fuel, or for 
steam where the flow rate is 300 ft 
per sec at 1250 psi and 1000°F. 

(b) temperature measuring instru- 
ments for use under the severe flow 
stresses stated above. 

(c) pressure gages using Bourdon 
tube sensing elements in excessively 
high or abnormally low pressures. 
(d) liquid level instruments taking 
into account marine environments 
such as pitch and roll. 





4 Executive Board Doings 


Pittsburgh’s Penn-Sheraton Hotel, 
future home of ISA’s International 
Headquarters, was the scene of the 
Executive Board’s March 14 meet- 
ing. It was preceded by a March 13 
afternoon-evening session of the Dis- 
trict Vice Presidents, who focused 
their attention on the present Mem- 
bership Development Contest (con- 
clusion: Sections are accelerating 
their programs of recruitment) and 
the problems of forming student 
Sections. 

Floyd Slater, executive director 
of FIER, stimulated considerable 
discussion on the latter point by not 
only reviewing FIER’s activities in 
colleges and universities through- 
out the country, but also suggesting 
specific ideas which could be util- 
ized in attracting college students 
to form ISA Sections. Slater is work- 
ing closely with the Society’s Edu- 
cation Committee and it is expected 
that their efforts will result in in- 
creased student participation in ISA 
in the near future. 

As is customary, the Executive 

Board’s deliberations ranged over 
nearly every facet of ISA’s wide- 
spread operations. Perhaps the high- 
light was an excellent series of re- 
ports which are briefed as follows: 
1. International Headquarters by W. 
H. Kushnick — renovated quarters 
in the Penn Sheraton Hotel will be 
occupied late in April; new methods 
of handling membership records in- 
stalled during the past year have 
resulted in high accuracy and min- 
imal delay to members; Los Angeles 
Exhibit sales look quite promising. 
2. Standard & Practices Progress 
Report by E. A. Adler—the follow- 
ing five ISA RP’s are in final proc- 
essing: RP 12.2 “Wiring for Hazard- 
ous Locations — Intrinsic Safety”; 
RP 20.2 “Instrument Specification 
Forms”; RP 23.1 “Miniature Chart 
Ranges”; RP 26.4 “Dynamic Testing 
of Final Control Elements and Ac- 
tuators”; RP 31.1 “Terminology and 
Specifications for Turbine Type 
Flow Transducers”. Additionally, ac- 
tive liaison with the American 
Standards Association and other so- 
cieties here and abroad is helping to 
forge a comprehensive program of 
instrumentation standards in which 
ISA is playing a leading role. 
3. Foundation for Instrumentation 
Education & Research Report by L. 
E. Slater — in reporting on FIER’s 
activities, Mr. Slater suggested 
means for more interplay between 
FIER and ISA programs. 





4. Conference & Symposium Report 
— H. S. Kindler — a report was sub- 
mitted on techniques for further im- 
proving conference communications 
including scheduling, facilities, prop- 
erties and documentation considera- 
tions. 


5. Transactions & Transducer Com- 
pendium Progress Report by C. W. 
Covey — to date 453 papers have 
been sent out for review; it is ex- 
pected that four volumes of Trans- 
actions will be published in 1961. 
General questionnaires are being 
mailed to 4,000 companies to secure 
data for the Transducer Compen- 


dium. First volume will be available 
early in 1962. 

Actions taken by the Board in- 
cluded the approval of a new pro- 
cedures Handbook; ISA participation 
in the Industrial Electronics Sympo- 
sium with AIEE and IRE in Boston, 
September 20-21, 1961; Price Water- 
house & Co. as the Society’s auditors; 
funds for the publication of the re- 
sults of the Technician Task Force 
Survey in accordance with a self- 
liquidating budget; a proposal for 
International Headquarters to pre- 
pare and market filmstrips for the 
“Lecture Notes and Study Guides on 
Measurement Fundamentals” on a 


self-liquidating basis; and the name, 
‘Marine Sciences Division” for ISA’s 
newest group within the Industries 
& Sciences Department. In addition, 
fees for 1962 Conferences were set- 
tled upon; modifications (which do 
not involve additional expense to 
the Society) in the Employees Pen- 
sion Plan were authorized; 1964 and 
1966 leases for the New York Coli- 
seum were ap_.oved, and a charter 
to the Student Section at Oklahoma 
State University was granted. 


by Philip A. Sprague 
President-elect-Secretary 
Instrument Society of America 
(The Hays Corporation) 








ExecDirector’s Diary 





In the March issue of the ISA 
Journal, we presented the 1961 or- 
ganization chart and functions of the 
staff at ISA International Head- 
quarters. So that you may become 
more familiar with the background 
of the key personnel, we will from 
time to time publish in this column 
their biographical sketches. Charley 
Covey and Herb Kindler begin the 
series. 





Charlie Covey entered the instru- 
mentation field in 1944 by a chance 
opportunity at the “atomic factory” 
in Oak Ridge, Tenn. On leave as an 
instructor from the Aeronautical En- 
gineering Department of Alabama 
Polytechnic Institute in Auburn, 
Ala., he came to Oak Ridge seeking 
a temporary assignment. By chance 
he made application for employ- 
ment with Carbide & Carbon Chem- 
ical at the time they were seeking 
personnel to staff an instrumentation 
training group at the K-25 gaseous 
diffusion plant in Oak Ridge. Armed 
mostly with enthusiasm for learn- 
ing more about the fascinating new 
subject called “instrumentation”, he 
was given the responsibility of es- 
tablishing a training program en- 
compassing over 100 different types 
of mechanical, pneumatic, hydraulic, 
electrical and electronic instruments, 
plus the basic mathematics, physics 
and process control theory neces- 
sary. 

During his 3-year stint on this job 
he supervised the establishment, 
conduct and production of eleven 
different training programs attended 
by more than 400 engineers and 
technicians. Included were hand- 
books, texts, visual training aids, 
simulators, lectures, procedures, spe- 
cifications and all the elements of a 
full scale in-plant training program. 

In 1947 he moved to Taylor In- 
strument Companies at Rochester 
N.Y., to start publication of Taylor’s 
external house organ, Taylor Tech- 
nology, and to assist in the advertis- 


ing department. After three years he 
transferred to the Application Engi- 
neering Department in charge of 
customer and sales training. 

In 1952 he was offered the oppor- 
tunity to return to work for Union 
Carbide as head of the Instrument 
Engineering Department at the new 
gaseous diffusion plant in Paducah, 
Ky. By this time he was well in- 
volved with ISA activities, becoming 
a member in 1946. He helped to or- 
ganize the Oak Ridge Section, serv- 
ing as its president, active in the 
Rochester, N.Y. Section, organizer 
and president of the Paducah Sec- 
tion, and chairman of ISA National 
Publications Committee. He was one 
of the few individuals to have ever 
served as an appointed member of 
the ISA’s Executive Board. 

Mr. Covey was employed by ISA’s 
Executive Board in 1954 as publi- 
cations manager. Very early he ac- 
cepted responsibility for publication 
of the ISA Journal, on what was 
thought to be a temporary basis. 
As the Journal grew, he took on re- 
sponsibility for editorial, advertis- 
ing sales, promotion, circulation and 
production. Mr. Covey is now re- 
sponsible for editorial and produc- 
tion of the ISA Journal, Transac- 
tions, and Transducer Compendium. 

He was graduated from Lincoln 
Memorial University in 1940 with a 
B.A. Degree in Chemistry and Phy- 
sics. Before getting into the instru- 
ment field he taught high school 
math, worked in a chemical plant 
and taught Navy flight navigation 
and meteorology. 





Our Director of Technical and Ed- 
ucational Services, Herb Kindler, 
brought to ISA Headquarters—some 
five years ago—a variety of experi- 
ence. His background in manage- 
ment, engineering and Society af- 
fairs has proven a valuable reservoir 
in helping him to discharge his 
Headquarters responsibilities. 

Just prior to joining ISA, Mr. 
Kindler headed Gasoline Plant En- 
gineering for Black, Sivalls & Bry- 
son, Inc. in Oklahoma City. His 
management background is fre- 


quently called upon in the admin- 
istration of the Society’s conference, 
standards and educational programs. 

He keeps in close touch with man- 
agement groups and recently de- 
livered the principal address at a 
meeting of the McKesport Manage- 
ment Association entitled, “The In- 
fluence of Science & Technology on 
Management Concepts”. 

Mr. Kindler is a registered pro- 
fessional engineer, licensed in New 
York State. Although he graduated 
from M.I.T. in 1948 with a degree in 
mechanical engineering, he worked 
largely in electronics for Minne- 
apolis-Honeywell Regulator Co. and 
in chemical engineering for Catalytic 
Construction Co. and Black, Sivalls 
& Bryson, Inc. 

During his years in industry, he 
was granted patents on innovations 
in electronic potentiometry and flow 
measurement. He wrote several 
technical articles and most recently, 
his book, Organizing the Technical 
Conference, published by Reinhold 
Publishing Corp., has had wide ac- 
ceptance and enjoyed good review 
by the technical press. 

Before joining the Headquarters 
staff, Mr. Kindler was already active 
in Society affairs. He helped organ- 
ize the Oklahoma City ISA Section 
where he served as its first Presi- 
dent. 

.» Mr. Kindler still participates in 
M.I.T. class activities, having served 
as chairman of the committee which 
published his Tenth Year Class Pro- 
file book in 1958. He says this started 
as a modest effort and ended in the 
production of a 173 page book. 

His wife, Phyllis, is a well-known 
Pittsburgh artist who currently is 
exhibiting a prize-winning oil paint- 
ing at Carnegie Institute. Phyllis’ art 
career has lead to one of Herb’s 
hobbies, which he recommends for 
“constructive meditation”—carving 
picture frames. A seven-year old 
boy and five-year old twins help 
keep the Kindlers’ home life “ac- 
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How Can We Improve 
Society Administration Continuity? 


by ROBERT T. SHEEN 
President, Milton Roy Co. 

St. Petersburg, Florida 
(Past President ISA, 1956) 


This timely review and appraisal 
of Society operations is the fifth in 
a series of ISA Journal reports by 
past-presidents as a part of ISA's 
15th Anniversary Celebration during 
1961. 


A major problem in every pro- 
fessional society is that of carrying 
forward to each succeeding admin- 
istration of elected officers the basic 
programs and objectives of the so- 
ciety. Better communications are es- 
sential if the new administration is 
to build on the work of the past. 
Because ISA is a relatively young 
professional society, with constantly 
expanding opportunities, continuity 
of management must be maintained 
if it is to take advantage of these 
oppertunities and grow. 

Building on the foundations so 
ably made by preceeding admin- 
istrations, the year of 1956 saw ISA 
take a number of giant steps in size, 
programs and exhibits. Membership 
increased by a net of 1,006, an in- 
crease of 13.5%. Nine new Sections 
were added during the year. The 
President personally visited and 
spoke before 32 different Sections 
and presented Charters to five new 
Sections. In accordance with the 
Constitution and By-Laws approved 
in 1955, Sections were assigned to 
one of nine Districts formed, and 
District Vice-Presidents were elect- 
ed for the first time to take office 
in 1957 

Recognizing the need for more 
organizational planning by the lead- 
ers of the Society, the first Presi- 
dent’s Mid-Winter Conference was 
held in the winter of 1956 in St. 
Petersburg, Florida. This fruitful 
meeting was attended not only by 
the Executive Board, but by a num- 
ber of leaders in the field of instru- 
mentation. The Society moved into 
offices at 313 Sixth Avenue, Pitts- 
burgh, Pennsylvania, and the con- 
tract with our Executive Director, 
Mr. William H. Kushnick was re- 
newed for a period of five years to 
assure his availability and his con- 
tinued interest in building the staff 
and providing professional manage- 
ment to the affairs of the Society. 
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Robert T. Sheen, president of Milton 
Roy Co., served as president of ISA 
during 1956, and as secretary of the 
Society prior to this position. Mr. 
Sheen graduated from Lehigh Univer- 
sity with a B.S. degree in chemical 
engineering. Prior to going into busi- 
ness with his father he was associated 
with Monsanto Chemical Co. and 
served as a consulting chemical engi- 
neer with Betz Laboratories, Inc. He 
is the author of numerous technical 
papers and holds many patents on 
chemical pumps and automatic chem- 
ical feed systems. Mr. Sheen resides 
in St. Petersburg, Fla. 


The Society further improved its 
financial condition, adding substan- 
tially to its surplus primarily as a 
result of its successful 1956 confer- 
ence and exhibit at the New York 
Coliseum. 

Following a study by the Society 
Structure and Planning Committee, 
the Society technical committees 
were reorganized to provide for spe- 
cific interests of the vertical indus- 
try groups and the horizontal tech- 
nical groups. Regional meetings 
were conceived in 1956 specifically 
to serve the specialized interests 
of these groups in instrumentation. 
The functioning of these Divisions 
now forms an integral part of So- 
ciety structure, and has been respon- 
sible for a considerable broadening 
of the base of interest in ISA to 
many other areas outside the field 
of process instrumentation. Follow- 
ing several years of study, the 
FOUNDATION FOR INSTRUMEN- 
TATION EDUCATION and RE- 
SEARCH was started in 1956. As 
the initial sponsor, ISA can well be 
proud of the contribution which 
FIER is making in the field of in- 
strumentation. 


Assessing the events of 1956 against 
present progress and future chal- 
lenges presents an interesting pic- 
ture. It may be helpful to review 
those elements contributing to our 
successes each year and determine 
if these elements were carried for- 
ward into the challenges of today. 
A reappraisal of the ideas of District 
Meetings and Regional Shows is now 
underway. Possibly the original 
premise should be re-evaluated— 
that such events would be meetings 
of two or three of the Technical or 
Industry Divisions. We certainly 
cannot support a number of general 
shows and meetings in each year 
and have each of them a success. I 
further believe that we lost some 
of the professional touch and glitter 
of our shows when the decision was 
made by the Board to direct the Ex- 
ecutive Director to handle such 
shows within the framework of In- 
ternational Headquarters and not 
use outside professional manage- 
ment, other than floor management. 
Dependent as the Society is on the 
success of the exhibit for its finan- 
cial strength, no effort should be 
spared to assure the exhibitor as 
well as the attendee the best pro- 
fessional experience. 

The success of the industry divi- 
sions has been assured in several 
areas, but obviously much more 
needs to be done. Better communi- 
cations between the Executive Board 
and the membership have been at- 
tained through the District Vice- 
Presidents. Each succeeding admin- 
istration presents a new challenge 
to build on the work of the preceed- 
ing ones. A competent professional 
manager was selected as the Execu- 
tive Director in 1954. Administration 
of the International Headquarters 
office should be left completely in 
his hands, with responsibility for re- 
sults if a happy relationship is to be 
maintained between the Executive 
Director and the Executive Board, 
and if the results of his manage- 
ment are to be effective. The tech- 
nical stature of the Society will be 
measured by the technical compe- 
tence and maturity of the succeed- 
ing Administrations of the Society 
and not by the incumbent in filling 
the office of the Executive Director. 
This relationship between the Ex- 
ecutive Director and the Adminis- 
trative Officers of ISA should be 
carefully written and thoroughly 
understood by each new incoming 
administration. ISA still has many 
challenges and opportunities ahead 
for those dedicated to this exciting 
field of endeavor. 











Byron F. Marshall (right), head 
of the instrumentation depart- 
ment, Perry Institution, Yakima, 
Washington, explains the build- 
ing and operation of a pneu- 
matic analog to Raymond Hell- 
busch, president of the J. M. 
Perry Student Section (left) and 
Dr. Ralph Tripp, ISA national 
president. Dr. Tripp visited the 
Student Section during his re- 
cent tour through the North- 
west. The analog is similar to 
one published in the ISA Journal 
(Aug. 1960, p. 67) originated 
by the University of Virginia 
Engineering Department. 


Reported by 
Archie L. Campfield 


Toronto Section Aims For Membership Award 


In keeping with the Society-wide 
contest to increase membership, the 
Toronto Section is making a very 
determined bid to qualify for one 
of the prizes. From all indications 
they should show an increase in ex- 
cess of the 20% goal set for the 
Society. 

The membership committee under 
Chairman Bruce Davey has been 
very active and recently sponsored a 
“Bring Your Buddy” night. This was 
a social evening open to all members 
and guests. As an added incentive, 
any member bringing a non-member 
with a signed membership applica- 
tion received a free steak dinner. 
And so did the new member! This 
evening was a great success. Section 
men welcomed 14 new members in 
addition to many non-members who 
attended to enjoy the good fellow- 
ship. 

Since the Section has started oper- 
ating maintenance clinics and in- 
strumentation courses, Many non- 
members have enrolled. Section of- 
ficials are sure they will be able to 
welcome a good percentage of these 
men to membership within the Sec- 
tion when they see the advantages 
offered. Also, a task force under the 
guidance of R. Spiller has been 
formed to examine the question, 
“What can ISA, on the Section level, 
the District level and/or the Inter- 
national level, do to give ISA mem- 
bers more benefits as a result of 
their membership”. The findings of 
this committee will aid in future 
membership plans. 

Some plans already formed are: a 


second “Bring Your Buddy” evening, 
letters to management outlining the 
many advantages of membership, 
and an increased individual effort to 
bolster membership. 

Chairman Davey and President 
Jerry Pefhany feel that a member- 
ship of 400 is realistic, which would 
be a 100% increase over last year’s 
figures. 

Reported by W. J. Duncan 


Pulse /Digital Circuits 
Course Held by 
Oak Ridge Section 


The Oak Ridge Section education 
committee has announced the be- 
ginning of a ten-week course on 
Pulse and Digital Circuits. The 
course was started March 28 and 
is meeting every Tuesday night 
through May 30. 

R. R. Feezell, Union Carbide in- 
strument engineer, is the instructor. 
The text by Pettit, includes elec- 
tronic switching, timing and pulse 
circuits. Knowledge of tube theory 
and circuit analysis is a prerequisite 
for the course which covers, among 
other topics, wave shaping, multi- 
vibrators, counters and gates. 

Considerable interest has been 
shown in this course and the educa- 
tion committee is considering a re- 
peat of the program, in addition to 
a subsequent course on multichannel 
analyzers. 


SECTION NEWS 


Strictly Sectional 





“Control Valve Selection Based on 
Process Characteristics’ was the 
topic of Taylor Instrument’s H. W. 
Stoll at a recent meeting of the 
Central New York Section. 


San Diego Section’s March meet- 
ing took place at General Atomic’s 
plant facilities. Members saw the 
fusion area, hot cell, TRIGA reactor 
and the experimental building 


Milwaukee Section men discovered 
what the outlook will be for rota- 
meters at a recent meeting when J 
T. Aldrich, Jr., Brooks Instrument 
Co., took the podium. 


Bell Lab’s R. F. Drenick discussed 
random process in control and com- 
munications at Chicago Section’s 
March meeting computer con- 
trol — its progress and the task 
ahead was the topic of Dr. T. J 
Williams of Monsanto during the 
April meeting 


“Get inducted to the limit of your 
resistance before you go ‘ohm’” was 
the word at the April meeting of 
the New Jersey Section when a G.E 
film was presented on “Introduction 
to Electronic Theory” 


The City of Beaumont Water Filter 
Plant was the site of a recent tour 
by Sabine-Neches Section members. 


A panel discussion on instrument 
maintenance requirements com- 
prised a recent meeting of the Baton 
Rouge Section. Some of the local 
talent on the panel included C. Ma- 
haffey, Naugatuck Chemical and 
past Section president, as panel mod- 
erator. Panel members included N 
Heffron, Kaiser Corp., Al Farris, 
W. R. Grace & Co., George Plant, 
Wyandotte Chemical Co., Dan Gif- 
ford, Ormet, and Jack Pillow, Hum- 
ble Oil and Refining Co. 


Sault Ste. Marie Section members 
heard J. D. Baker, Baker Instru- 
ments, Ltd., talk on principles and 
design of bellows type differential 
pressure gages at their March meet- 
ing. 


E. S. Ida, Du Pont, and D. A 
Narducci, The Bristol Co., spoke on 
“Reduction of Interference Pickup 
in Instrument Wiring” at a recent 
Wilmington Section meeting 

(Please Turn to Page 76 
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HASTINGS 


(Thermopile) 


MASS 
FLOWMETER 


measures flow of air and 
gases electrically 


FEATURES 
high sensitivity—rapid response 
calibration is a function of mass flow 
extreme sensitivity to low flows 
no moving parts—easy operation 
usable. from —300°F to +300°F 
undamaged by overioad flow or pressure 
rugged and reliable 
The Hastings Mass Flowmeter con- 
sists of an indicator with power sup- 
ply and a remotely located flow tube 
which can be installed directly in the 
line wherever desired. The flow tube 
incorporates the Hastings patented 
heated thermopile which is compen- 
sated for temperature and rate of 
change of temperature. 
The Thermopile senses mass flow 
through the tube and produces an 
electrical output proportional to the 
mass flow which is indicated on the 
readout device. All flow tubes are 
identical and may be interchanged 
without recalibration of indicator. 
The Hastings Mass Flowmeter is 
available for measurement in 


RANGES 


0-300 Std. cc/min. 
100-1000 Std. cc/min. 
300-3000 Std. cc/min. 
1000-10,000 Std. cc/min. 
3000-30,000 Std. cc/min. 


SM-20 Series 


For more detailed information send for 
specification sheet 501. For information 
on Hastings complete line of Vacuum 
instruments send for catalog no. 300. 


HASTINGS-RAYDIST, Inc. 


Hampton, Virginia PArk 3-653) 
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ISA Journal 


Section News, from Page 75 


Ohmart’s H. L. Cook told Boston 
Section members about some ad- 
vances made in measurement by nu- 
clear radiation in the process and 
industrial fields at a recent meet. 


“Supplier’s Night’, dubbed the 
“biggest little instrument show” in 
the Midwest, was held recently by 
the Northern Indiana Section. Over 
50 instrument and control manufac- 
turers exhibited the latest models 
of sensors and transducers, record- 
ers, controllers, control valves and 
motors. 


Guest speaker at the annual ban- 
quet meeting of the Savannah River 
Joint Council of Engineering and 
Scientific Societies was Dr. C. R. 
Eklund, of the Environmental Sci- 
ences Division, Army Research 
Council. About 250 members of the 
various societies heard him discuss 
the Antarctica during the Inter- 
national Geophysical Year. Dr. Ek- 
lund was Chief Scientist at the 
Wilkes Station during IGY in 1956- 
1958 . . . District III Vice President, 
John Mahoney, Union Carbide Nu- 
clear Co., discussed “‘Criticality De- 
tection in a Gaseous Diffusion Plant” 
at a recent Savannah River Section 
meeting held jointly with the Health 
Physics Co-Society. 


The chairman of ISA’s computer 
committee and member of AIChE’s 
machine computation committee, Dr. 
L. Lapidus, Princeton University, 
was the speaker at the March meet- 
ing of the Houston Section. He talked 
about the use of combined analog 
and digital computers for improved 
process control. 


“From Deep in the Heart of Texas 
to Outer Space” was the theme of 
a recent Los Angeles Section meet- 
ing. C. H. Phipps, Texas Instruments, 
discussed semiconductor networks 
for microelectronics equipment. John 
Herrick, Space Technology Labs, 
spoke on “Steps in Space’. Herrick 
is the author of Rocket Encyclopedia 
Illustrated. 


John E. Mitchell of General Con- 
trols spoke before members of the 
Indianapolis Section during their 
March meeting on the subject, “Elec- 
tric-Operated Control Valves”. 


Parker Painter, Dynatronics and 
Ken Fetty, CEC, spoke on “AF 
Flight Test Center and PCM Ground 
Station” before Mojave Desert Sec- 
tion members at the March meeting. 


Patents — what they are, how to 
get them and what they can do for 
you, was covered by K. A. Carter, 
patent attorney, at a recent Van- 
couver Section meeting. 


Education was the theme of the 
Niagara Frontier Section at a re- 
cent meeting when speakers from 
the Section shared the spotlight on 
problem solving. 


School children and local engi- 
neers were guests of the Richmond- 
Hopewell Section when manufac- 
turers and users exhibited their com- 
ponents and systems at the March 
Educational Clinic .. . a joint meet- 
ing with the Tidewater Section, held 
in April, featured a talk on basic 
multi-loop control. 


Connecticut Valley Section men 
learned about the history and devel- 
opment of two basic instruments for 
celestial navigation: the sextant and 
the chronometer. Guest speaker was 
F. W. Keater, Mystic Seaport Plan- 
etarium. 


The second bi-annual instrument 
exhibit of the Lehigh Valley Section 
was held in April at the Hotel Amer- 
icus in Allentown, Pa. Dick Crouth- 
amel served as chairman, and Bob 
Sweet and Paul Bobbin as members 
of the host committee. 


Two speakers headed up the pro- 
gram of the Akron Section’s March 
meeting. L. G. Engdahl, N.E. Ohio 
sales rep and M. J. Mitchell, Im- 
perial — Eastman Corp., talked 
about the uses and applications of 
tubing and tube fittings. 


P. H. Gilson, Combustion Engi- 
neering, talked about safe remote 
control of fuel burners at the March 
meeting of the Chattanooga Section. 


Baltimore Section recently held a 
dinner in honor of all past Section 
presidents. Dr. Ralph Tripp, ISA 
national president and the guest of 
honor, presented a short talk on the 
1961 aims of the Society. Following 
the banguet at the Park Plaza Hotel, 
Section members moved on to their 
new meeting place — also the new 
location for the Engineers Club, the 
elegant “Old Jenkins Mansion”, 
which is Baltimore in its finest tra- 
dition. Here they heard William 
Ware, I.P.G. Division, Minneapolis- 
Honeywell, discuss process computer 
characteristics. 


The Wayne County Section was 
the guest of the Detroit Section at 
their last meeting. Topic was 
“Should I Go Stereo?” 


Technical talk at the March meet- 
ing of the Philadelphia Section was 
on “A Compact Read-Out Informa- 
tion Center for Complex Processes” 
featuring Keinath Instrument’s W. 
E. Van Horne. 


Some of the unusual control prob- 
lems and their solutions in petrol- 
eum and petrochemical operations 
were reviewed for Kansas City Sec- 
tion members at a recent meeting 
by R. E. Loebeck, supervisor of the 
Instrumentation Section, Phillips 
Chemical Co. R. J. Standish, 
T. R. W. Computers, talked about 
the economic justification and use 
of on line computers for process 
control at the April meeting. 





SAVE 


Data Plotting 


TIME 


With Speedomax® G 
Millivolt Recorders 


e Measuring a physical or electrical 
quantity that can be converted into d-c 
millivolts? Then you can eliminate cost- 
ly, time-consuming point-by-point plot- 
ting with one of L&N’s complete line of 
Speedomax G Millivolt Recorders. You 
may require: stocked 1 or 10 millivolt 
recorders for general research and test- 
ing; recorders with special millivolt 
ranges for particular applications; log- 
arithmic recorders for non-linear meas- 
urements; and microvolt or medium high 
impedance recorders for special uses. 

These listed specifications may help 
you determine which millivolt recorder 
meets your requirements. 


1 » STANDARD MILLIVOLT RECORDERS 

(Normally available for delivery from stock) 
MEASURING CIRCUIT—D-c potentiom- 
eter. 


ELECTRICAL RANGE—0-1 or 0-10 mv. 
DEAD BAND—0.15% of range. 
ACCURACY RATING—+0.3% of range. 


SPAN STEP RESPONSE TIME RATING 
—'¥% or 1 second. 


CIRCLE NO 
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3 SPECIALIZED MILLIVOLT RECORDERS 
MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE—Min. 0 to 1 mv; 
Max. 0 to 1,000 mv. 

DEAD BAND—0.15% of electrical range, 
or 7uv, whichever is larger. 

ACCURACY RATING—+0.3% of scale 
span, or +15 uv, whichever is larger. 
SPAN STEP RESPONSE TIME RATING 
—%4, 1, 2, or 3 seconds nominal. 


3. LOGARITHMIC MILLIVOLT RECORDERS 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL RANGE — Min. § starting 
point: 1 mv. Maximum full scale—1,000 mv. 
LOGARITHMIC CALIBRATIONS—1, 2, 
or 3 cycles. 

ACCURACY RATING—For 1 and 2 cycle 
logarithmic scale calibrations: +0.7% x num- 
ber of cycles. For linear scale calibrations 
(density, etc.): +0.3% of scale span. 


4. MEDIUM-HIGH IMPEDANCE RECORDER 


MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL SPAN—Minimum span of 
10 mv at resistances up to 100,000 2, 20 mv 
at 1 megohm. 

INPUT IMPEDANCE—2 megohms. 
EXTERNAL CIRCUIT RESISTANCE— 
As high as 1 megohm. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—=+0.3% of electri- 
cal span. 


5. MIcROVOLT RECORDER 
MEASURING CIRCUIT—D-c potentiom- 
eter. 

ELECTRICAL SPAN—100 uv min., 2 mv 
max. 

DEAD BAND—0.2% of electrical span. 
ACCURACY RATING—+0.5% of electri- 
cal span including allowance for dead 
band and thermals. 


For more information on this versatile line 
of Speedomax Millivolt Recorders, ask our near- 
est Sales Office for Data Sheet E-ND46(6) or 
write to Leeds & Northrup Company, 4929 
Stenton Avenue, Philadelphia 44, Pennsylvania. 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 
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Air-operated valves in Curry Hollow Station 


Lectrodryer eliminates moisture... 
ends weekly valve maintenance 


at Carnegie Gas Blending Station 


Carnegie Natural Gas Company blends gas from company-owned 
fields with air to supplement artificial gas produced at the Clairton 
By-Product Coke Works... then pipes the mixture to all U. S. Steel 
plants along the Monongahela River. Control of the mixing is handled 
by valves actuated by compressed air, which is kept desert-dry with 

Budget Lectrodryer. 

Prior to installation of this dryer, valves had 
to be drained of water every week. But now, 
bleeding the air lines—a time-consuming opera- 
tion—has been completely eliminated. Valves 
function perfectly. 

Budget Lectrodryers are inexpensive insurance 
(cost only $480 F.O.B. Pittsburgh) against 
damaging moisture; ideal for any installation 
requiring small quantities of dry air. For data 
sheets citing solutions to moisture problems, 
write Pittsburgh Lectrodryer Division, McGraw- 
Edison Co., 356 32nd St., Pittsburgh 30, Pa. 


Budget Lectrodrver unit 
is portable, easy to install 


abet deeustr-orv wi 


New Members 





ADIRONDACK: Milton S. Mead* 
ALBUQUERQUE: John H. Barnum, Jr. 
ATLANTA: Robert E. Richards 
BLUE RIDGE: Walter B. Lilly 
a Joseph F. Kennedy, Mark R 
Kulp, Sr., John A. Skillern, Jr. 
CALGARY: Peter J. Ramsay, Stanley H. 
Whayman 
CENTRAL ARIZONA: Ellsworth G. Bailey, 
Clarence E. Davis, Gene H. Reimers 
CENTRAL ILLINOIS: Don A. Costello* 
CENTRAL KEYSTONE: Car! C. Courtney, 
W. Robert Smithson 
CENTRAL NEW YORK: Donald P. Stearns 
CHATTANOOGA: Edward M. Michalski 
CINCINNATI: Ralph L. Brockman, Rollie 
Walriven, Philip G. Wolf* 
COLUMBUS: William H. Bohrer*, Robert 


nde 
DAYTON: Robert L. McAllister, Charles 


E. her 
DELAWARE VALLEY: Roy K. Baker, 
Matthew L. Earnest, James A. Muccia- 
relli, Richard Ossowski, Paul L. Rhoads 
EASTERN NEW YORK: James J. Barber, 
Frank L. Battuello, Ian C. Campbell 
——- COUNTY: Richard H. Stock- 


FOX. “RIVER VALLEY: Clyde B. Jones’, 
Robert F. Schneider, Ben A. Wagner 
HOUSTON: John E. Gwyn, Clarence E 
Pillow, Jr., Felix P. Singeltary 

INDIANAPOLIS: Joel W. Gresham 

a paar; Fritz Mk Werdouschegg* 
M. ERRY INSTITUTE: William R. 
Bicknell John C. Dandy, Donald K 
Dixon, David R. Donahue, Robert J 
Flake, John V. Gifford, Larry K. Han- 
son, Kenneth D. Iblings, Charles C. 
Jones, Rollin L. Rogers, Donald J. 
Sargent, Raymond R. Smith, James 
R. Van Slyke, Larry A. Yocom 

LONG ISL. : Albert L. De Graffenried* 

LOS ANGELES: Bernhardt L. Dorman’, 
Sidney J. Halligan, John A. Novobil- 
ski, Richard J. Smetana, Barry J 
Wolfe, Earl E. Worner 

MOJAVE DESERT: Arthur H. Barnes, Ed- 
win K. Brown, Jr., Albert E. Hoare, 
Raymond C. Kepner, John W. Oslund, 
Donald A. Reiss, Leander L. Stucke’, 
Thomas J. Thompson 

NASHVILLE: Geo. P. McAllister, Jr. Don- 


ald elson 

NEW JERSEY: Robert E. Broderick, Par- 
ris L. Collison, Walter H. Frey, Jack 
E. Sheehan, Robert F. Tansey, Stephen 
R. Toth 

NEW ORLEANS: William J. Becker 

NIAGARA FRONTIER: William M. Eckert, 
Victor J. Hugel 

NORTHERN CALIFORNIA: Richard C. 
Butler, John H. Cunningham, Jr., Ed- 
mund B. Lennig, III 

NORTHERN INDIANA: James E. Doyle, 
Robert G. Espy*, Gerald G. McGeorge 

NORTH TEXAS: Kenneth C. Adamek, 
Wood W. Bouldin, Jr., Julius R. Dan- 
nemiller, Bob R. Mosley, Joseph A 
Patterson 

NORTHWEST WASHINGTON: Loran B 

Hunter, Ralph E. Wyndham 

OAK RIDGE: James ‘M. Madison, Ben- 
jamin Squires 

OKLAHOMA STATE UNIVERSITY: James 
E. Arnold, III, Roger L. Ball, Kenneth 
R. Boyer, Robert L. Brady, Marvin 
E. Brown, Bob A. Carter, Thomas H. 
Clingenpeel, Alvin L. Eaton, Roy L 
Fitzpatrick, John J. Gilliland, Jr., 
Jimmie D. Gray, Thomas F. Harris, 
Jack C. Hays, Phil W. Huston, Rodney 
J. Love, Hermie D. Mayer, James C 

i Dennis W. Partlow, Charles 

. Ted L. Riddle, ‘Jerry D 

Cecil W. Smith, Larren R. Sny- 

der, Victor L. Stead, Kenneth J. .ed- 

ers, Charles R. Vaughan, Henry O. 
Warlick, James D. Whitmire 

names ~*~y COUNTY: Bernard J. Bradley, 

n C. Querido* 

PHILADELP IA: P. Morris Burgess, Phil- 
ip T. Buxton, Robert D. Clarke*, Gor- 
2. Dougie. P. Robert Helken, Ralph 

le, Jr., Akira Nishiyama 

PITTSBU GH: Morris J. Bodoia, Harold 
J. Hizer, Michael B. Krucik, Charles 
P. McGervey, Arthur A. Merlin, 
George E. Ryckman, Willis E. Simon, 
Louis N. Smith, Neil A. Swartz*, Dan- 
iel J. Zeloyle, Jr. 

PORTLAND: Herbert L. Hurst Frank J 
Renner 

RICHLAND: W. Hayes, Henry 7. Jaske 

ROCHESTER: y Piste J. Coia 


Senior Member 





ST. LOUIS: Earl J. Browu, Carian J. 
Hans, pgayeae Mead*, Mathias N. 
Stroebel, 

— DIEGO: "Al Green, James M. Snod- 


SANTA “CLARA VALLEY: Fred F. De 


SARNIA: \ eam R. Hoad, Douglas C. 
c 
SAVANNAH RIVER: Malcolm H. Goosey, 


SEATTLE: Bertram Axman*, Raymond G. 
Baker, Donald J. Bernitt*, Frank H. 
Billeter, Jr., Marvin E. Clobes, Robert 
V. Miller*, Robert G. Paquette*, Mel- 
vin L. Studley 

ee — Ronald H. Johnson, John 


Rad 
SOUTH TEXAS: Otis H. Berry, H. D 
Burleigh, Lester E. Loftin 
SOUTHE —— NEW YORK: Joseph 


W. Hurle 
— BAY: Albert C Gost, Daniel C 
nch*, Clyde L. Rich, 
TIDEWATER. VIRGINIA: William Cc. Ba- 


TOLEDO: Walter K. Smith* 

TORONTO: Wilfred Buckel, Jr.. Wayne C. 
Doherty, Rene Goldberger*, James V. 
Hannis, Dudley L. Knapman, Joseph 
R. Logan*, Donald L. Scarrow, Fred- 
erick B. Standen, Vojmir J. Verhovnik 

TULSA: Henry A. Brainerd, Harry C 
Doughman 

VANCO R: John B. Morley-Smith 

WASHINGTON: William G. Bicott, Rob- 
ert r. ++ “a James R. Park, Paul 


N 


inn 
WAYNE. couNTY: Lee F. Collins, Robert 
WILMINGTON: Marvin C. Care, Melvin 


L. Purtell 

UNAFFILIATED UNITED STATES: Thom- 
as Baron, Robert G. Bearden’, Stewart 
Becker’, Leonard J. Booth*, Edward 
D. Bunnell, Harry Eberle, Michael A 
Gibelman, Gordon J. Good, Steve 
Horvath, Jesse T. Luce, Dorian J. 
Swartz, Ronald B. Tipton, William 
a Winner’ Clifford M. Whitt, Richard 


UNAFFILIATED FOREIGN: John G. Ken- 
yon*, Emilio G. Meyer, Marcel E 
Mussard, Hiraku Tomizawa* 


Senior Member 


Journal of Instrument 
Abstracts Expanded 


Instrument Abstracts, a monthly 
journal devoted to technical ab- 
stracts on industrial and scientific 
instruments and_ instrumentation, 
has recently expanded to now in- 
clude nearly 10,000 abstracts each 
vear. 

Compiled by the British Scientific 
Instrument Research Association, 
journal contents include Astronomy, 
Atomics & Nucleonics, Biology & 
Medicine, Chemistry, Control, Data 
Handling, Electricity & Electronics, 
Fluid Mechanics, Geophysics and 
Meteorology, Heat, Light, Magnet- 
ism and Electromagnetism, Mate- 
rials and Design, Mechanics, Navi- 
gation, Sound, Surveying and Tele- 
communications. 

Each issue is $3 plus postage. Sub- 
scription price per volume (12 is- 
sues and annual index) is $24 post 
free. Copies of Instrument Abstracts 
can be obtained from: Subscription 
Department, Taylor & Francis, Ltd.. 
Red Lion Court, Fleet St., London, 
E.C.4, England. 
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“Pin-point” accuracy 

is at your fingertips 

with West’s new tube- 

less, solid-state digital 

set point controllers. By ad- 

justing the 3-digit, 1000-unit dial, the control 

point can be set in increments (depending on 

range) as small as 4%4°. Null balance circuit 

provides exceptional sensitivity . . . closer than 
1/,° with most thermocouples. 

Calibration is not affected by leadwire 
length. Continuous cold junction compensa- 
tion is provided electrically. Repeatability, 
linearity and resolution are excellent. 

These compact units may be panel or sur- 
face-mounted. Available in on-off, proportion- 
ing and stepless (saturable core reactor) con- 
trol modes . . . one, two or three ranges can be 
provided. For full details, write for Bulletin JY. 


NEW DIGITAL SET POINT CONTROLLERS 
by WEST 


WwW E S T bnabrument. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES 


4355A W. Montrose, Chicago 41, Ill. 


WEST INSTRUMENT, LTO 
52 Regent St., Brighton 1, Sussex 
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Saturable Reactor 


Custom-designed saturable reactor 
package for electric furnace control 
includes power transformer, meters, 
and manual control station. It also can 
be used with a standard preamp for 
automatic control. Standard control 
range is I] to 20 kva. Light Electric Co. 

CIRCLE NO. 301 


Snap-In Liner 


Butterfly valve design features a 
snap-in replaceable rubber liner. Valve 
never needs lubrication; can be dis- 
assembled with a few standard tools. 
Liner has se'f-aligning shaft holes for 
speedy re-assembly. Continental Equip 
ment Company. 

CIRCLE NO. 302 


Monitors Processes 


Instrument monitors operations of 
machines and processes by translating 
the amplitudes and frequencies of sig 
nals from pickup devices into normal 
or off-normal indicators; has two data 
channels. Transistorized circuits are in 
separate plug-in) modules. RayData. 

CIRCLE NO. 303 


Temperature Calibration 


Standard calibration cabinet has 5 
separate baths with following tempera- 
ture ranges in degrees Fahrenheit: —30 
to 10, +35 to +105, +100 to +170, 

165 to +235, and +230 to 300. Ac 
curacy is *0.1°F. American Research 
Corporation. 


CIRCLE NO. 304 


Batch Metering 


Remote control device enables plant 
personnel to control automatically the 
measuring, blending, or batching of 
fluids. It is capable of handling repeat 
batches in quantities to 1,000 gallons. 
A totalizer can accumulate gallonage 
or reset after each batch. Badger Meter 

CIRCLE NO. 305 


Sweep-Delay Plug-In 


Plug-in sweep-delay generator de 
lays main sweep of oscilloscope for 
examination of a complex signal or 
pulse train. Both low speed and high 
speed phenomena can be observed on 
same trace. Delay length is 0 to 10 cm 
Hewlett-Packard Co. 

CIRCLE NO. 306 


ISA Journal 


5000-psi Pressures 

Compact, lightweight “Air Operator” 
—for on-off use with 48”, 44”, 38”, and 
9/16” tubing valves—is built to handle 
pressures up to 5000 psi. Both air-to- 
open and air-to-close designs are avail 
able. Unit operates safely on electric 
or air failure. Autoclave Engineers. 

CIRCLE NO. 307 


Anti-Static Fluid 


Chemical fluid prevents build-up of 
static charges on plastic-faced instru 
ments. It provides a thin transparent 
coating which drains off static elec 
tricity; remains effective in sustained 
atmospheres of 2% relative humidity 
Daystrom, Incorporated. 

CIRCLE NO. 308 


High Accuracy 


Synchro and 
bridges, accurate to plus or minus 2 
seconds, consist mainly of a balanced, 
noninductive resistance network—a del 
ta arrangement for the synchro and a 
f-sided arrangement for the resolver 
Kearfott Div. 

CIRCLE NO. 309 


resolver resistance 


Minimizes Inaccuracies 


Tracking Accuracy Control mini 
mizes spectra inaccuracies. Used with 
company’s infrared spectrophotometer, 
it performs 3 automatic functions: slit 
control, speed suppression, and period 
suppression. Unit provides exceptional 
recorded resolution. Beckman Inst. 

CIRCLE NO. 310 


Electronic Counter 

High-speed, bidirectional electronic 
counters eliminate the need for ex 
pensive control svstems and awkwarc 
mechanical devices in measuring dis 
placement; use rotary-pulse-generator 
transducers. Units register up to 5000 
counts per second. Veeder-Root, Inc. 

CIRCLE NO. 311 


Records Absorptivity 


Lower-cost instrument, for use with 
Cary spectrophotometer, records ab 
sorptivity (extinction coefficient) on 
a logarithmic scale; provides spectra 
whose shape is unaffected by sample 
concentration or pathlength. Applied 
Physics Corp. 

CIRCLE NO. 312 











Bristol Series 532 A/D pneumatic recording controller 
is outstandingly SIMPLE, RELIABLE, and STABLE 


Simple modular design for ease of servicing 


High control stability for closer process 
control 

Designed for batch-type and continuous 
processes 


Proportional, proportional-plus-reset, and 
proportional-plus-derivative control models 
available 
Top control performance with maximum simplicity plus standard 
Bristol precision measuring elements—those are the key features 
of the Bristol Series 532 Recording Controller. The 532 uses the 
same renowned elements that have earned such a reputation for 


CONTROL UNIT CHARACTERISTICS: 


PROPORTIONAL BAND: 0-400% continuously ad- 
justable, direct- or reverse-acting. 

RESET: 0.1 to 100 repeats per minute. 
DERIVATIVE: 0 to 10 minutes derivative time. 

AIR PILOT: Non-bleed type. 

PILOT CAPACITY: Over 3.0 scfm. 

FREQUENCY RESPONSE: Essentially flat to 300 
cycles per minute. 

TEMPERATURE STABILITY: Less than 0.1% change 
in the output pressure for 90°F temperature change. 
CHART: 8” diameter; wide variety available. 





accuracy and dependability on other Bristol automatic control- 
ling and recording instruments—perfected through wide expe- 
rience and many years of development. 

Self-contained modular design of the control unit speeds serv- 
icing. The whole modular unit, consisting of an aluminum cast- 
ing with working parts made of stainless steel, Ni-Span C, and 
Neoprene diaphragms, can be removed by taking out only two 
screws and a link. 

The die-cast aluminum instrument case (1534 x 1034 x 5% 
overall) presents a streamlined appearance and is completely 
dustproof and weatherproof. 

Acco 


Write for complete data on the new, versatile, eco 
nomical 532 A/D. The Bristol Company, 120 Bristol 


Road, Waterbury 20, Conn., a Subsidiary of American 
Chain & Cable Company, Inc — oa 


MATERIAL: Aluminum housing; 316 stainless steel 
internal parts; Ni-Span C feedback element. 


RECORDING CONTROLLERS OFFERED FOR: 


PRESSURE AND VACUUM: Ranges from full vacuum 
to 15,000 psi. 

TEMPERATURE: Ranges from—100°F to + 1000°F. 
FLOW AND DIFFERENTIAL PRESSURE: With mer- 
cury-type manometer and dry-type differential unit. 
LIQUID LEVEL: With bulb unit and mercury manom- 
eter and dry-type differential unit. 

HUMIDITY: Zero to 100% relative humidity. 


*Advanced Design 


a Fis { oO L -».for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


Visit us at The National Telemetering Conference at Booth TH 77-78 
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MINIATURE DIAPHRAGM 
MOTOR VALVES 














MATERIALS OF CONSTRUCTION 
BODY: Steel, 304 S/S, 316 S/S, Bronze, Monel, Hastelloy 
B or C OR ANY MACHINEABLE MATERIAL 
PACKING: Teflon, Braided or Molded 
TRIM: 300 SER. Stainless Steel, Monel, Hastelloy B or C 
TOPWORKS: Cast aluminum with neoprene diaphragm 


INNER VALVES 








Quick opening — any size, Linear — all sizes 


Equal percentage — Cv 0.05 and larger 


CONNECTIONS 
Screwed NPT “4” and 2”, FLANGED, WELDED, ETC. 





Cv VALUES 





Cv's AVAILABLE 


3.0 DOWN TO 0.05 





0.32 DOWN TO 0.0001 








CONTROLS 


INCORPORATED 
P. O. BOX 5035 TULSA, OKLAHOMA 


SEE OUR EXHIBIT, BOOTH NO. 306, ISA TORONTO SHOW 
JUNE 6, 7, 8 
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Measures Surface Finishes 


Portable, transistorized, battery-powered in 
strument measures surface finishes on metals, 
plastics, ceramics, and organic materials 
Capable of detecting variations as small as 
‘2 microinch, the instrument provides pre 
cision measurement from | to 1000 micro- 
inches at any point in the production line o1 
inspection area. Brush Instruments Div 

CIRCLE NO. 313 


Strain Gage/Computer 


Bonded resistance-foil strain gage, with 
a built-in computer that automatically 
solves general strain-to-stress equations, 
simplifies the task of obtaining stress 
readings in a wide range of testing and 
measuring applications. Approximate size 
of the gage is 1/4” wide by 9/16” long. 
Baldwin-Lima-Hamilton Corp. NO. 314 


Self-Draining Valve 


\ unique self-draining control valve, 
with wide applications in the chemical 
processing industry is designed to pro- 
vide complete drainage of the line and 
valve body, thus eliminating the deposit 
of complex fluids, slurries, and other 
flowing media which contaminate or tend 
to set and harden in the system. Body 
and trim are designed so that all surfaces 
slope down-stream, making the valve 
completely self-draining when _ installed 
in either the horizontal or vertical position. The Annin Co 

CIRCLE NO. 315 


Traces Dynamic B-H Loops 


The “Ferrotracer”, for both 
laboratory and production test- 
ing of magnetic materials, au- 
tomatically traces dynamic B-H 
Loops. This instrument, when 
used with an X-Y recorder, pro- 
vides a permanent record of the 
core under test in less than 60 
seconds. By using special tech 
niques, the hysteresis loop can 
be traced and monitored while cores are subjected to various 
environments. Lumen, Inc. CIRCLE NO. 316 


““6-Pack’’ Analog Computer 


An_ electronic os a es = 
analog.computer ~~ ARR AARA Ah | 
, RP Fei 


building block, . 

accommodating 

six pairs of > 
~ 


plug-in ampli- 
fiers, provides 
six channels of 
high-gain, drift-stabilized analog computation, Programming is 
accomplished by plugging-in standard precision resistors, Ca 
pacitors, and interconnecting standard patch cables. Embree 
CIRCLE NO. 317 


Electronics Corp. 





One Part In Ten Billion! 


Frequency deviation meter, be 





consists of two units: the fre 
quency deviation meter and a 
recording unit. It measures and 
records the difference in fre 
quency between primary and sec 
ondary standards to one part in 10", equivalent to a_ time 
increment of one second in 300 years. Aircraft Radio Corp 
CIRCLE NO. 318 


Accurate Impedance Measurement 


A unique device incorporates three force 
transducers and three accelerometers in the 
same plane to provide the closest possible 
approximation of force and acceleration 
measurements at the same point on a struc 
ture. The accurate and convenient imped 
ance measurement approach offers a more 
complete and effective tool for analyzing 
and testing of structural vibrations. Endevco 
Corp CIRCLE NO. 319 


Double-Duty Meter 


\ portable, transistorized alpha-beta 
gamma meter, able to operate contin 
uously for 100 hours without the need 
for recalibration or battery change, is 
designed to double as a laboratory and 
field-survey unit in the 0-50 milli- 
roentgen-per-hour range. Anton Elec 
tronic Laboratories. CIRCLE NO. 320 


Measure Rate-of-Flow of 


HARD-TO-HANDLE FLUIDS 
with this $K 


METAL-TUBE ROTAMETER 


Fig. 1900-F 














SK Metal-Tube (Armored) Rotameters are designed for measur- 
ing the rate-of-flow of hazardous fluids, high pressure fluids, and 
steam. Their accuracy, sound design, and sturdy construction 
make these instruments easy to apply and easy to use in direct 
and remote indicating, recording and controlling installations. 

For additional data, write to SK for your copy of new 
Bulletin 19A. 


Schule and Koerling COMPANY 


INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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lieved to be the most sensitive 
portable instrument of its type, 


Plug-in Oscilloscopes 


An “Oscilloscope Bay” 
provides seven 2” transis- 
torized monitor oscillo- 
scopes in a standard 19 
rack mount. Each plug-in 
oscilloscope module has 
independent sweep and 
vertical circuits; features 
excellent: performance, reliability, versatility, rugged construc 
tion, and all solid-state circuits. Electro Instruments, In 
CIRCLE NO. 821 


Effective 5-Foot Scale! 


Direct sampling, followed by ex 
pansion of any 10 divisions to cove) 
a full 100-division scale, guarantees 
electrical measurements with 0.025 
accuracy. The 2-step method elim 
inates guesswork, scale hunting, and 
possibility of missed readings. By 
electrically “folding” an effective 5 
foot scale into 10 equal sections (each 6” long 


is obtained. Griebach Instruments Corp 


. greater accuracy 


CIRCLE NO. 322 


Shortens Response Test Time 


Solid-state dynamic servo analyzer 
minimizes measurement errors caused 
by harmonic distortion, noise, and d-« 
offset in the output signal of a servo 
under test. Unusual techniques enabk 
the analyzer to reduce frequency r 
sponse test time to that required for a 
single cycle of each test frequency plus 


2 second. Giannini Controls Corp CIRCLE NO 


TIMING CONTROLS 


PRECISION ENGINEERED 





FROM {| SECOND To 4} HouRS 


Write for Bulletin 300 describing 
8 different types. 











INDUSTRIAL TIMER CORPORATION 


1 McCarter Highway, Newark 4, New Jersey 
Canada: Sperry Gyroscope Ottawa Ltd., 3 Hamilton Ave., Ottawa, Can. ¢ PA 8-4681 
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THREE SERIES 


Veclle Udbes 


for every 
service 


Now—with the addition of a 316 
stainless steel series—you have a 
Marsh Needle Valve for almost 
any purpose or service. Full 
range of sizes and _ patterns. 
Wide range of pressures and 
temperatures. All are machined 
from solid bar stock. All have 
precision ground stems for close 
regulation—tight shut-off. All 
have ‘“Marpak” moulded pack- 
ing; Teflon in stainless steel 
valves. 


ALLOY STEEL 


Ask for bulletins covering full line. 
MARSH INSTRUMENT COMPANY 
Dept. 56, Skokie, II. 
Division of Colorado Oil and Gas Corporation 


Marsh instrument & Valve Co. (Canada) Ltd., 8307 103rd 
St., Edmonton, Alberta, Canada. Houston Branch Plant 
1121 Rockwell St., Sect. 15, Houston, Texas. Eastern 
Seaboard Warehouse: Marsh Instrument Company, 
1209 Anderson Ave., Fort Lee, N.J. 
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wHer_e HEAT CONTROL 


IS CRITICAL 


PYROTEL 


B RADIATION 


MONITORS, CONTROLS PRECISELY 


Instantaneous, accurate temperature readings on 
even inaccessible, moving or fragile objects are 
now possible with non-contacting PYROTEL 
radiation pyrometer. 

Operable, precise and dependable at distances 
from 1 inch to 100 feet or more, PYROTEL offers 
perfect control in heating processes. PYROTEL 
gives meter indication, recording output and 
relay and load controls 

Models for all temperature ranges from 140°F 
up have proven extremely dependable and profit- 
able in an unusually wide variety of applications. 
These include extrusion, hot forming, web drying, 
forging, heat treating, melting, hardening and 
other processes. 

> Write for complete information. 


416 STAINLESS STEEL 








MASON INSTRUMENT COMPANY, INC. 


22 Valley Place, Mamaroneck, N. Y. 
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Electrodeless Conductivity Measurement 


his electrodeless conductivity meas- 
uring system is applicable particularly 
for difficult environments such is in 
highly conductive material, and where 
slurries and fibrous material will clog 
conventional conductivity cells. Indus 
trial Instruments, Inc. CIRCLE NO. 324 


Electronic Manual-Auto Control 


Requiring only 17 square inches of panel 
space and weighing only 34 ounces, this new 
electronic manual-automatic control station 
is believed to be the smallest of its type in 
industry. It provides visual indication of 
system response. A single-pointer gage and 
two-position momentary-contact’ pushbutton 
provide readouts of final drive position and 
setpoint voltage. Republic Flow Meters Co 

CIRCLE NO. 325 








Sea-Water Battery 


Sea-water battery, capable of energy outputs up to 30 watt 
hours per pound and 2.5 watt-hours per cubic inch, can be 
stored and kept in a dry condition indefinitely when packaged 
properly. Unit can be operated at any sea-water temperature 
even at low temperatures where starting voltage and current 
may be increased during the discharge with internal heating 
Yardney Electric Corp. CIRCLE NO. 326 


Accurate, But Rugged! 


A new manometer, suitable 
for water, glycerine, mercury, 
or oil, is designed and built 
to withstand the roughest 
day-to-day handling while 
delivering 
curate readings. Because the 
tube is made of unbreakable 
plastic, these manometers can be dropped or tossed into a tool 
CIRCLE NO. 327 


consistently ac 


bag without damage. Gas Consumers Service 


Low-Cost Pressure Transducer 


\ low-cost pressure transducer, available in pressure ranges 
from 20 to 10,000 psig, requires no amplifier or associated 
equipment. Of bonded silicon strain-gage construction, the unit 
can be over-pressured by a factor of 10 without requiring cali 
bration. Century Electronics & Instruments, Inc. NO. 328 


Conductive Plastic Potentiometers 


Dual-element, rectangular, lin- go 
ear-motion potentiometers em 
ploy electrically isolated, solid, 
raised tracks of conductive plas- 
tic for the resistance elements. 
Plastic tracks afford virtually 
infinite resolution and extra 
ordinarily long life. Available 
in a wide range of electrical 
resistivities, these potentiometers also feature low electrical 
noise and the ability to resist shock and vibration. Markite Corp. 
CIRCLE NO. 329 





Compact Design Servo Actuator 


y A self-contained servo-actuator, con 
= I ransistorized, constant-phase control unit taining a servo amplifier, servo valve 
: provides exact psec regulation of power and hydraulic cylinder, can be applied 
output and operating temperatures of elec to machine tools, presses, and special Ks 
é . a F ~ 


tric furnaces and other heat- or power-regu- machinery requiring high performance és 
7 


> , > . ifie ; o.8 —?s 
lating systems. Power amplifies control unit positioning. Strokes from 1” to 6” in q ~——™% 
uses silicon rectifiers and other semiconductor length and cylinder diameters from ~ 
devices to vary the voltage in controlling 1%” to 2%” are available. Output 
temperatures of electric furnaces. C. I. Hayes, thrust at full piston speed can be as much as 5 tons. CompuDyne 


Incorporated CIRCLE NO. 330 Corporation CIRCLE NO. 333 


» 


Friction-Free Packless Valve 10 Microvolts/Chart Line 


Pressure regulators, featuring friction-free \ compact, transistorized plug-in pre 
packless valves that permit immediate re amplifier has a sensitivity of 10 microvolts 
sponse to slight pressure changes, are for use per chart line in direct-writing recorder 
with steam, air, water, and gases that are applications. A 90 response to a step 
non-corrosive to bronze iron, or neoprene input takes two milliseconds. In-phase re 
Single-seated and double-seated designs in jection to a differential input is 120 db at 
various sizes are available. Manning, Max dc, 60 cps, and 400 cps. Brush Instruments 
well & Moore, Inc CIRCLE NO. 331 Division CIRCLE NO. 334 





High-Temperature Attachment Scale Corrector 


\ high-temperature, high-vac Scale corrector linearizes 

uum attachment, for installation data’ by multiple-segment 

on various diffractometers, con line-approximation in ac 

sists of: a water-cooled jacket cordance with any desired 

with cover, a base plate with calibration curve; scale trans 

furnace stand, and _ platinum lates data into engineering 

specimen mount. To facilitate units, ready to use without 

accurate alignment, the speci- further interpretation. The 
men mount has two controls ex- data linearizers can be combined with multiplexers, digitizers 
ternal to the vacuum system: one for rotation, the other for timers, and programmers to create advanced data-handling sys 
translation. Philips Electronic Instruments CIRCLE NO. 332 tems. Applied Development Corp CIRCLE NO. 335 


GET AN ISA ceRTIFICATE WEIGH 


FOR YOUR OFFICE OR DEN ELECTRONICALLY 
: OASTTECLCT 


Iustrument Society of America 

















John Doe 


Designed for fast 
—easy Installation 
Visual or 
Printed Weights 


am orpansiatvon for advancing the art: and srewces related te the theory, 
deugn, manu/acture and use of rastruments and controls 


rm the varvess srewces and techwologres. 
! Recorder may be mounted in crane cab or 
Oo or . 
Liha Ralph 2 Tape in other convenient locations. Prints tape 
nas cumetitem : 
or cards. Available at low costs in 5, 10 
and 15 capacities. Rugged construction 
decreases maintenance 



































Gain recognition by displaying a professional-looking ISA Membership . ‘ 
Certificate. includes hand-lettering of mame and grade enclosed in Write for Brochure B 18 
attractive leatherette holder. No framing necessary. Transparent 

covering guarantees long use. Measures 812”x11”. 


only $1.00 


ISA, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. 
[] Please send me ISA Membership Certificate & holder 
for $1. | wish my name to appear as follows 


STREETER-AMET COMPANY 
Address GRAYSLAKE, ILLINOIS 
U.S.A. 
Membership Grade . 
| enclose check [] money order [] Section CIRCLE NO. 77 ON PAGE 110 
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The most important element in any flow measurement or 
control system is the primary transducer. Start with a good 
signal and the final readout or control will be good. And, 
as many users are finding, a good way to start is with Cox 
Turbine Flowmeters. Here’s why— 

Signal output versus flowrate is extremely stable and is 
+] /4% or better of actual flowrate with rangeability as high 
Besides, Cox turbine flowmeters are rugged .. . 
usable with most fluids at extremes of temperature and 
pressure . . . and are easily disassembled for cleaning in a 
matter of seconds without affecting calibration. To insure com- 
plete system accuracy, Cox also builds auxiliary readout and 
control equipment. 


as 65:1. 


For more information write Cox Instruments, George L. : —R 
Nankervis Company, 15300 Fullerton Avenue, Detroit 27, 
Michigan. 


ee 
a 


Write for Handbook on Cox Turbine Flow &) 
Measurement and Control Systems No. 3000. ) coum 


GOKI inSTRUMENTS 


Division of GEORGE L. NANKERVIS COMPANY 
Representatives in principal cities. 
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Hagan Chemicals & Controls 

Aaron Waxman (photo), Los An- 
geles Section member, has_ been 
named west coast regional sales 
manager for the controls division 
nee Pittsburgh Section member 
L. M. Faulkner, new manager of 
utility sales for the controls division, 
will coordinate sales of instruments 
and control systems to both investor- 
owned and publicly-owned utilities. 


Statham Instruments elected 
vice president-marketing was Z. W. 
Pique, former vice president of 
Hoffman Electronics. 


Daystrom/Weston Instruments . 
John L, Cattanach is the new mana- 
ger of the Boston district office .. . 
Edward M. Duda will take over as 
district manager of the Cleveland 
office. 


Aaron Waxman — 


gan her 


Or. G. U. Sorger 
17S UV Ne Engineer ne 
Controls 

Ford Motor Co... .. the former chief 
of advanced electronics at the Mar- 
tin Company’s Denver Division, W. 
C. Cleveland, has been appointed 
assistant manager of radar and tele- 
metry, electronics operation, Aero- 
nutronic Division. 


Weinschel Engineering Co... . Dr. 
G. U. Sorger (photo), head of micro- 
wave standards effort at Weinschel, 
has been appointed assistant pro- 
fessor, Institute of Measurement 
Sciences, George Washington Uni- 
versity. The unique new institute, 
established recently by NBS and 
The Martin Co., is devoted to the 
study of metrology, the science of 
measurements. Dr. Sorger will teach 
a course for graduate students in 
microwave measurements, including 
measurement of power, frequency, 
impedance, wavelength and attenu- 
ation of microwave frequencies. 
Other Institute courses include opti- 
cal, thermal and electronic meas- 
urements. 


Auerbach Electronics Corp. ... as 
manager of equipment development, 
Samuel Cogan will direct the de- 
sign and fabrication of custom digi- 
tal equipment for the computer in- 
dustry. 





Consolidated Electrodynamics .. . 
the company has combined its Data- 
Tape Division and Electro Mechan- 
ical Instrument Division into a sin- 
gle, expanded organization titled 
Data Recorders Division. North 
Texas Section man Henry S. Black 


(photo) director of the DataTape , ne 5. 
group, becomes the new division Test Standard 
general manager ... John A. Shaf- 


fer, Los Angeles Section, will head 
sales activities for the Analytical A C o U Pp A C y 
& Control Division, Dallas area. 


Baird-Atomic . . . Robert Roy has 
been appointed sales manager of racy to 0.1 of 1% full scale reading at 
spectro-chemical instruments. all points on a fully graduated 270'dial. 
In laboratories throughout the world, 
Perkin Elmer . . . J. C. Stick, Jr., the Heise gauge is being used as a test 
has joined the firm as special assist- 
ant to the general manager, instru- 
ment division. He will coordinate 
the joint efforts of P.E. and its 
affiliate company, Atomium, Inc. in 
the field of low level nuclear in- 
strumentation 


itn So 


. developed ond perfected this instrument which stands 
@ secondary standard approached only by the 








ACCURACY HYSTERESIS CAPACITY 
0.1 of 1% 0.1 of 1% 0-100,000 p.s.i. 

















Gilbert B. Richards, Jr. Henry S. Black 
OPW -Jordar iated 


cs 


Temptron . . ISA man William 
Draganchuk has been named to the 
newly created post of product man- 
ager 


OPW-Jordan . Cincinnati Section 
man, Gilbert B. Richards, Jr., (pho- 
to), becomes one of the youngest 
chief executives in the valve and 
control fields with his recent ap- 
pointment as president of the com- 
pany 


Coleman Instruments . Henry N. 
Staats has stepped into the newly- 
created post of development di- 
recto! 





: ress SEALE REEARDING t.a6.9 
Weksler Instruments . a reorgan- 

ized sales management team and an eee Py ea ° 5 . 
additional building in the ground- 0-5,000 and ont a el ind 
breaking stage will double Weks- | inclusive | including | including 100,000 
ler’s production capability. The new 0-20,000 | 0-30,000 
sales team will be headed by the ’ $183.50 $205.50 $238 50 
company president, E. P. Dobrin, —_ 
New York Section... new field ; $209.50 | $231.50 | $264.50 | $275.50 | $286.50 | $336.50 | $386.50 
sales manager will be Everard T. $255.50 | $277.50 | $310.50 | $321.50 | $332.50 | $382.50 | $432.50 
Oettinger, New Jersey Section mem- k 

ber 
































DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.O.B. NEWTOWN 











Quantatron, Inc... . Wayne E. Har- 

ness is the new general manager of 

the instrumentation division, a part 

of Quantatron’s newly formed In- s > JAI MVE wr 

formation Technology Laboratories. ee ee bah <ntadbe etyno 
(Please Turn to Page 88) CIRCLE NO. 79 ON PAGE 110 
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PIONEER 


SIDEWINDER 


TIME TO TRAVEL... in a bird, or elsewhere, this A. W. Haydon timing 
motor is unique. We married our successful Vanguard II sub-miniature DC 
motor, for power, to a tiny new version of our well known (and patented) chrono- 
metric governor, for precision. Result: it will drive miniature tape record- 
ers, printed circuit commutators, potentiometers, and such things... and 
hold its speed to within 
load, line voltage and ambient temperature vary widely. It weighs a mere 
two ounces and measures less than 134” x '5/,”, yet delivers at least 30 
ounce-inches of torque at 1 rpm. For full information on this #14600 motor, 
or any other sort of timing device, electronic or motor driven, just write. 


AWE 


270 NORTH ELM STREET, aCOM PANY. 
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+ 0.1% of the speed you want, even if the shaft 


ISA Journal 





Personalities, from Page 87 


Dynel, Inc. . . . president and vice 
president of the new firm are Ray V. 
Long and H. Dickinson, The com- 
pany was established recently to 
manufacture specialty products in 
the electro mechanical instrumenta- 
tion field. 


Radiation, Inc. recently pro- 
moted to director of marketing was 
Roy W. Murray, Jr. (photo), Los 
Angeles Section man . Eric J. 
Isbister, an authority on merchant 
marine radar and former chief engi- 
neer, Sperry Gyroscope’s Surface 
Armament Division, has been named 
vice president-engineering. 


Motorola . . . George R. Tallent is 
the new program manager for the 
Motorola-Autonetics Minuteman Re- 
liability Program. 


Lawrence B. Krumm Roy W. Murray, Jr. 
The Bristol C Radiation, Inc 


The Bristol Co. . . . new field sales 
manager, instrument division, is De- 
troit Section member Lawrence B. 
Krumm (photo). He is a past vice 
president and secretary of the New 
Jersey Section. 


Navin Associates .. . James K. De- 
lano has been appointed vice presi- 
dent and senior associate. He was 
formerly executive vice president, 
Applied Science Corp. 


Brooks Instrument Co. ... ISA man 
Austin F. Platt has been named 
European Sales Manager for Brooks, 
S. A. of Switzerland and Brooks 
Nederland, N. V. 


Borg Warner Controls . . David 
Zopf has joined the Meteorology/ 
Oceanography Systems Engineering 
group, where he will be responsible 
for systems engineering required for 
large meteorological/oceanographic 
data-gathering networks. 


Information Systems . as new 
division manager of the firm’s com- 
puter division, Carl D. Ward will 
have full responsibility for all op- 
erations. 


Robertshaw-Fulton . . . Warren W. 
White has been named to the new 
post of assistant director of engi- 
neering. He will supervise the divi- 
sion’s prototype production facilities 
for electronic and fluid control de- 


vices. 





E. M. Seagrave Co... . Earl M. Sea- 
grave, Jr., Carolina-Piedmont Sec- 
tion member, has formed a manu- 
facturer’s representative organiza- 
tion in Charlotte, N.C. The new 
company will represent several man- 
ufacturers of instrument control sys- 
tems and components. Mr. Seagrave 
was formerly senior staff consultant 
in instrumentation for the Celanese 
Corporation of America. 


Texas Instruments . . . named chief 
engineer of KLIXON Precision Con- 
trols, was S. E. Franklin, who will 
be responsible for the design and de- 
velopment of electric and thermo- 
static controls for the aerospace, 
electronic, military and industrial 
markets. 


Stewart-Warner Corp. . Paul F. 
Allmendinger is the new manager 
of engineering, Alemite and Instru- 
ment Division. 


Polarad Electronics ... new direc- 
tor of quality assurance is Stan Sei- 
fer. Well known as an industrial 
teacher, Seifer wrote a manual on 
“Instrument Reliability” for Pola- 
rad’s engineering training program. 


Howell Instruments .. . vice pres- 
ident in charge of engineering is 
Dr. J. F. Reagan, formerly with 
the electronics division, Chance 
Vought Corp. 


RS Electronics .. . William F. Rich- 
ter has been appointed sales man- 
ager. He was formerly with the U.S. 
Navy Underwater Sound Laboratory 
as section head for R & D of sonar 
equipment for submarines. 


Wayne Kerr Corp... . J. A. Robert- 
shaw, Jr. has been named president 
of the corporation, an American sub- 
sidiary of Wayne Kerr Laboratories, 
Ltd., London, manufacturer of elec- 
tronic measuring instruments 


Gulton Industries . . . the newly cre- 
ated post of manager of scanner 
projects for the Instrumentation Di- 
vision is Donald M. Krauss. 


Lockheed Electronics . .. Dr. Harold 
V. Hance, known for his work in 
radar and the information sciences, 
has joined the Systems Research 
Center as Associate Director and 
Senior Scientist. 


Shockley Transistor .. . chief elec- 
tronics engineer is T. E. Veltfort. 


Electropac . . . new vice president 
of manufacturing, Robert H. Thorn- 
burg, was previously with Raythe- 
on’s Semiconductor Div. There he 
was associated with the establish- 
ment of a successful pilot plant and 
its eventual conversion into a pro- 


AC Instrument Calibration 


Voltmeters and ammeters, plus wattmeters, 
are quickly calibrated over frequencies 
from 50 to 2400 cps by one operator. 


The Model 1967 Semi-Automatic AC Instrument Calibra- 
tion Standard provides, in a single convenient console, a precise 
and rapid means for standardizing and calibrating alternating cur- 
rent wattmeters, expanded scale, digital, indicating and recording 
voltmeters and ammeters. 

Basic accuracy is maintained by an AC reference source 
consisting of a servo amplifier, thermal transfer circuit and a sen- 
sitive light beam galvanometer all balanced against a +.01% lab- 
oratory type standard cell. Resistive components are made of 
selected manganin properly heat-treated, aged for six months and 
adjusted to +.01% of absolute value. The thermoelement is un- 
affected by waveform errors, has flat frequency response and is 
protected against overloads. 





MODEL 1967 CALIBRATION RANGES 


AC VOLTAGE 


AC CURRENT 





MIN. LOAD 
RESISTANCE 


MAX LOAD 
RESISTANCE 

















SEND 
FOR 
TECH. 
DATA 
dditional informa- 
= including applica- 
tion data, write or 
DE 4-3 
onstrations OV 


by local 








! VARIABLE FREQUENCY POWER SUPPLY 
i 


VARIABLE FREQUENCY POWER SUPPLY 
——— = = ety 


We are specialists in the design and 
manufacture of instrument calibration con- 
soles — offering more types than any other 
source in the world. Accuracy of all units 
is certificated and traceable to primary 
standards maintained by the National 
Bureau of Standards. 


Performance is rigidly guaranteed. 
Prices are f.0.b. Boonton, N.J. 
and subject to change without notice. 


nadio Frequency 


éi 
LABORATORIES: IN 
ew 


Boonton, N 
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IS WHERE 
IT COUNTS 


NEW ERIE SOLID STATE 500T BI-DIRECTIONAL CONTROL COUNTER 


This is a rugged high-speed control counter with bi-directional capabilities for 
digital closed loop control. It offers for the first time anti-coincidence circuits for 
random add/subtract inputs, a digital-to-analog converter and an excess error 
alarm. The instrument has true modular construction in which individual circuit 
boards are readily inserted from the front for functional versatility and ease of 
maintenance. In-line NIXIE readout can be supplied when required. 

The unique anti-coincidence circuit used prevents interference between add and 
subtract pulses arriving simultaneously. This provides absolute accuracy as 
opposed to conventional anti-coincidence circuits. The analog output is propor- 
tional in both magnitude and polarity to the algebraic sum of the add and 
subtract inputs. The readout indicates the instantaneous algebraic sum. 

For example, where the 500T is used for control of motor speeds, the pulses 
arrive at both the add and subtract inputs at exactly the same rate when the 
controlled motor is running at the desired speed. Any speed change develops 
an analog output to a servo system which returns the motor to the proper speed. 
The same basic process would apply to the mixing of liquids or chemicals. 
Applications for the 500T are virtually unlimited since it provides digital control 
of such parameters as flow, speed, position, and many others. An industrial case 
is available for applications in rugged environments. 


Rack Mounting Model Industrial Model 


Complete technical information available on request. 


Quality Where It Counts 


ERIE PACIFIC, DIVISION OF 
ERIE RESISTOR CORPORATION 
12932 S. Weber Way, Hawthorne, California 


(willed /ptalore, 
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4 NEW BOOKS 


Electrical Principles of Electronics, 
Angelo C. Gillie; 532 pp., $10.00. 
(Order from McGraw-Hill Book 
Co., 330 West 42nd St., New York 
36, New York.) 


Semiconductors and Transistors, 
Alexander Schure; 144 pp., $2.90. 
(Order from John F. Rider Pub- 
lisher, Inc., 116 West 14th St., 
New York 11, New York.) 


Sequential Decoding, John M. Wo- 
zencraft and Barney Reiffen; 74 
pp., $3.75. (Order from M. I. T. 
Technology Press and John Wiley 
& Sons, Inc., 440 Park Avenue 
South, New York 16, New York.) 


The Hall Effect and Related Phe- 
nomena, E. H. Putley; 263 pp., 
$9.50. (Order from Butterworth 
Inc., 7235 Wisconsin Ave., Wash- 
ington 14, D. C.) 


Principles of Inertial Navigation, 
C. J. Savant, Jr., R. C. Howard, 
C. B. Solloway and C. A. Savant; 
254 pp., $9.75. (Order from Mc- 
Graw-Hill Book Co., 330 West 
42nd St.. New York 36, New 
York.) 


Techniques of Non-Destructive Test- 
ing, C. A. Hogarth and J. Blitz; 
216 pp., $7.50. (Order from Butter- 
worth Inc., 7235 Wisconsin Ave., 
Washington 14, D. C.) 


NMR & EPR Spectroscopy, NMR- 
EPR Staff of Varian Associates; 
288 pp., $12.00. (Order from Per- 
gamon Press, 122 East 55th St., 
New York 22, New York.) 


Liquid Rockets and _ Propellants 
(Volume 2 of Progress in Astro- 
nautics and Rocketry), ARS Se- 
ries; Editors: Loren E. Bollinger, 
Martin Goldsmith and Alexis W 
Lemmon, Jr.; 682 pp., $6.50. (Or- 
der from Academic Press Inc., 
111 Fifth Ave., New York 3, New 
York.) 


Transmission of Information, Rob- 
ert M. Fano; 389 pp., $7.50. (Order 
from M. I. T. Technology Press 
and John Wiley & Sons, Inc., 440 
Park Avenue South, New York 
16, New York.) 


The Atom and Its Nucleus, George 
Gamow; 153 pp., $1.95. (Order 
from Prentice-Hall, Inc., Engle- 
wood Cliffs, New Jersey.) 


Elements of Electronics (Second 
Edition), Henry V. Hickey and 
William W. Villines; 549 pp., 
$8.75. (Order from McGraw-Hill 
Book Co., 330 West 42nd St., New 
York 36, New York.) 





INDUSTRY NOTES 





Dow Forms Instrument 
Systems Research Lab 


A new Instrument Systems Re- 
search Laboratory at the Dow 
Chemical Co. has been formed to 
assist the firm’s research, engineer- 
ing and production groups with 
problems relating to instruments 
and instrument applications. 

Major emphasis will be on proc- 
ess instrumentation involving all 
types of stream analyzers, comput- 
ers and specially-designed equip- 
ment. Assistance will also be given 
in the selection, testing, installation 
and operation of instrument systems 


G.E. Expands Into 
Industrial Automation 


General Electric, in another step 
toward planned increased participa- 
tion in the rapidly growing com- 
puter industry, has formed a new 
industrial process control computer 
business. The new business, former- 
ly part of the Computer Depart- 
ment at Phoenix, will be assigned 
to G.E.’s Industry Control Depart- 
ment, which manufactures auto- 
matic control equipment for process 
industries, such as systems for steel 
and cement 

Prior to the reassignment, the 
Computer Department had responsi- 
bility for both product lines. Busi- 
ness data processing systems are 
produced in the Department’s new 
plant facility in Phoenix, while the 
industrial line is manufactured in 
a nearby plant. Both organizations 
will continue operations at Phoenix, 
and together will coordinate in the 
implementation of control and data 
systems. 

G.E. has also disclosed plans to 
weld into one organization all of 
its market development and ad- 
vanced engineering activities for 
the automation of industrial proc- 
esses. The new Systems Sales and 
Engineering Operation will be head- 
quartered in Schenectady. 

Capabilities of the new unit in- 
clude data processing, mathematical 
simulation, control and instrumenta- 
tion engineering, power conversion 
and distribution and drive system 
engineering 

The organization will do inten- 
sive development work in systems 
engineering, including establishing 
an advanced computer center for 
simulation experiments to _ solve 
process problems and to develop 
new systems techniques. 


“continuous analysis of the dissolved 
oxygen in boiler feedwater?” 


“Sure... and without any scrubbers, 
chemicals or tanks of gas.’ 


y 


This is the Hays Dissolved Oxygen Analyzer to measure in the parts 
per billion range. Built-in calibration check . . . simple construction 
... low maintenance . . . accurate—full-scale range as low as 0 to 20 
ppb... unaffected by DO scavengers. Reduce your corrosion problems 


caused by dissolved oxygen in your feedwater. 


for further Cetai/s write 
for Bulletin B625 
CORPORATION ¢ MICHIGAN CITY, INDIANA 
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When you deal with explosive gases 


J-W Systems 
are your 
Best Protection 


J-W Model RV samples and analyzes air 
at 2 to 16 locations. Relays information 
to main analyzer panel. Recording in- 


struments and explosive-proof construc- 


tion available on order. 


J-W Model SM continuously checks one 
location where accessibility is a prob- 
lem; alarms at a pre-set level. 


J-W Model E detects explosive gases in a 
single area; control box is remote from 
sensing unit. Model EE is similar to 
Model E with units encased in explo- 
sion-proof housing. 


Do you have a problem with combustible 
gases that requires a special detection 
system design? Experienced J-W engi- 
neering is. available to help you. For 
complete data on services, please write: 


Canadian customers please write: 
SAFETY SUPPLY CO., Toronto, Ont. 
FLECK BROS. LTD., Vancouver, B.C 


Johnson- 


Williams, Inc. 
Palo Alto, California 


Synonymous with Safety Since 1927 
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General-Purpose Probes 
Iwo separate 2-page data sheets de- 
scribe various probes which preserve tran- 
sient response of d-c to 30 Mc oscillo- 
scopes, d-c to 15 Mc oscilloscopes. Photos, 
complete specs included. Tektronix, Inc. 
CIRCLE NO. 401 


Polarizing Microscope 


\ 16-page illustrated catalog describes 
new Reichert research microscope for ob- 
servations, measurements in polarized 
non-polarized light. Can be converted into 
up-to-date incident-light microscope; con- 
venience, flexibility of modern research 
microscope. William ]. Hacker & Co. 

CIRCLE NO. 402 


Radiation Alarm System 


Warning system for any area, where 
radioactive materials are stored, handled, 
or transported, is described in new bul 
letin. System is completely self-contained 
with detector, supply, fail-safe 
and alarm circuits; operates from any 110 
volt circuit. Nuclear Measurements Corp. 


CIRCLE NO. 403 


powell 


Viscometer Receivers 


Series R3 recorders contain synchronous 
motors, switches, other necessary electrical 
and mechanical components for accurately 
recording time-of-fall of piston rod assem 
bly in company’s viscometer measuring 
elements. New data sheet contains photos, 
applications, brief descriptive data. Nor- 
CIRCLE NO. 404 


cross Corp 


Radiation Scalers 


New, low-cost, fully-transistorized scalers 
for use with low-voltage halogen-quenched 
Geiger-Mueller detectors are featured in 
new spec sheet. G-M_ glow-tube scaler 
can be used in educational programs and 
as auxiliary counting unit for industrial 
scientific research applications. Radiation 
NO. 405 


Fquipment & Accessories Corp 


Quality-Control Lab 


Literature presents details on a com- 
plete laboratory installation for indus- 
trial quality control, including new line 
of modular source units and direct-read 
ing spectrometer for maximum economy 
in spectrochemical analysis. Up to 48 
elements can be accurately and rapidly 
Applied Re- 


analvzed = simultaneously. 


search Laboratories. 
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Electronic Packaging 
New 8-page booklet describes new con- 
cept in 3-dimensional modular packaging 
and interconnecting of electronic com- 
ponents. Characteristics, functions and 
illustrations are included. AMP Inc. 
CIRCLE NO. 407 


Flow Meters 

Literature covering a new line of off 
the-shelf, compact, flow meters for purge 
and low-flow applications, is available 
along with list of distributors. Basic unit 
features interchangeable tubes, rigid body, 
integral characterized needle valve with 
stainless steel or glass floats. DEVCO. 

CIRCLE NO. 408 


Plastics Table of Properties 


Table shows significant physical, elec 
trical, chemical, optical properties of 9 
thermoplastic materials: acrylics, acetate, 
butyrate, Teflon and Kel-F fluorocarbons, 
nylon, polyethylene and vinyls. Data com- 
piled from test reports submitted by man- 
ufacturers. Cadillac Plastic & Chemical Co. 

CIRCLE NO. 409 


Spectrophotometers 


New 15-page bulletin, fully illustrated 
with photos and graphs, presents com- 
prehensive data on new “A” series of 
double-beam, ratio-recording DK spectro- 
photometers, the result of 6 years con- 
tinuous refinement. Booklet includes both 
standard instruments and Far UV DK 
models. Beckman Instruments. NO. 410 


Micro-Volt Modulator 


New 4-page, 2-color catalog gives com- 
plete electronic and mechanical specs, 
circuit diagrams, mechanical drawings, 
application data on new long life, highly 
stable solid-state/magnetic system. Unit 
provides the equivalent of a chopper and 
input transformer. James 


high quality 
CIRCLE NO. 411 


Electronics 


Tunnel Diode 


Full technical and descriptive data on 
new solid-state tunnel-diode power source 
are contained in new 2-color catalog 
sheet. Model is designed for tunnel-diode 
biasing, magnetic circuit powering, all 
other low-level voltage applications where 
highly stable, low-impedance driving 
source is required. Electronic Research 
CIRCLE NO. 412 








NOW 


THE FAMOUS 

“NO MAINTENANCE” 
PRESSURE REDUCING VALVE 
WITH NEW STEEL BODY 


The Leslie GP-type pressure reducing valves are 
recognized as the simplest, most rugged, most main- 
tenance-free ever made. Sold under Leslie’s famous 
3-year no-maintenance guarantee, they have so far 
been available with cast iron or cast bronze bodies only. 

To satisfy the heavy demand for GP performance ore ene pn 
and construction features in 150, 300 and 600 Ib. Sten sealihle Gana RESPONSE 
steel-body valves, here is the new Class GPS valve in -Back air reservoir Sensitive 
carbon steel and alloy steels for steam, air, gas and Wg loading where 0 & 
other vapors. oS 

The design still uses only two moving parts—a 
Spiroflex diaphragm and the main valve. These are 
virtually indestructible. There is nothing to wear out. 

The low-stress diaphragm is the patented Leslie- 

Spiroflex®, which flexes like rubber but resists tem- 
perature as only a metal diaphragm can. Look at Creme Dats 

the cage trim construction— proved in Leslie-Lifetime ong life, no snap action 
control valves. Hardened stainless steel main valves 

seat on easily renewable, “permanent” type, stellited 

seat inserts. An unbeatable combination for long, 

trouble-free life. 

The man to show you how much money this design 
will save you is your nearest Leslie Engineer. He is 
listed in the Yellow Pages under “Valves” or “Regu- 
meee rhe ogy want to send for our Product UNBEATABLE case aa ny, 

M CONSTRUCTION P m Close control for 





SPECIFICATIONS—Reducing Valve, GPS Classes 

Sizes: 42” to 2” screwed or welding ends, or 150 Ib., 300 Ib. and 
600 Ib. flanges in carbon steel and alloy steels. Inquire about 24 
to 4” sizes soon to be available. 

Diaphragm: Leslie-Spiroflex®, Stainless Steel. 

Main Valve: Type 440C Stainless Steel, hardened. 

Seat Ring: Stainless Steel, Stellited. 

Stem Guides: Gun Metal Bronze (top and bottom guided). 

Main Valve Spring: Inconel. 

inlet Pressure Range: 600 psi, 600°F. 

Reduced Pressure Range: 0-300 psig. 


Minimum Pressure Drop across Valve: 42 psi. 
LESLIE REGULATORS AND CONTROLLERS 
Leslie Co., 705 Grant Ave., Lyndhurst, New Jersey’ A SINGLE STANDARD OF QUALITY SINCE 1900 
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NEw! 


FOR HIGH ACCURACY 


me -varslialel| 


MEASUREMENTS 


KELVI 


@ Originally developed as a precision accessory 
for the ultra-high-performance ESI 240 Resis 
tance Bridge. 

@ Adaptable to any bridge employing Kelvin cir 
cuits and the time and labor-saving 4-terminal 
method by which stray resistances are forced 
to contribute negligible error to measurement 

@ Also useful as long-life, low-resistance, all-pur 
pose test clips for two-terminal applications 

@ Positive gripping force allows rapid connections 
with minimum contact resistance. Maximum 
current rating 3 amps 

@ ORDER FROM STOCK—Kelvin Klips only, $7.50 
pair; completely assembled, with 24” shielded 
cable and gold-plated spade-lug connectors, 
$25.00 pair. (Ask about special quantity dis 
counts.) Also available, the Kelvin Klamp, with 
foot-operated, hydraulic power for high-speed 
production-line use 
Send for litcrature . . . ESI technical bulletins 
on advantages and applications of 4-terminal 
techniques and equipment. 


ELECTRO SCIENTIFIC INDUSTRIES 
7524 S.W.Macadam « Portland 19, Oregon 
formerly ELECTRO-MEASUREMENTS, INC. 


CIRCLE NO. 86 ON PAGE 110 


94 ISA Journal 


new literature 





Precision Gears 

New 4-page folder contains photos and 
engineering data on 28 types of gears and 
related parts: gear trains, boxes and heads, 
differentials and black boxes. Instru-Lec 


Corp CIRCLE NO. 413 


Atmosphere Control 


Data sheet describes use of 
Vapor Fractometer to control atmospheres 
in metal heat-treating plants; gives gen 
eral problem, analyses made and instru- 
ment and components required. Perkin 
CIRCLE NO. 414 


Process 


Elmer. 


Study of Plastics 


\ 5-page study on real flow behavior 
of plastic substances, collected from lec- 
tures of Dr. A. G. Epprecht, noted expert 
on rheology, simplifies understanding of 
“solid-liquid-solid” deformation of plastic 
substances. Drage Products NO. 415 


Manual Starters 


New brochure describes complete line 
of manual starters for fractional horse- 
power motors. Single- or two-pole units 
with built-in thermal relays protect motor 
from sustained overload. Incandescent/ 
neon pilot lights indicate operational 


NO. 416 


status. Furnas Electric Co. 


Precision Resistor 


User - adjusted ultra - precision wire- 
wound resistor described in new spec 
sheet, has stable resistance adjustment to 
within | milli-ohm. Temperature coeffi- 
cient through +2 ppm/°C. Resistance 
drift through .001°/year. RotOHMeters, 


Incorporated CIRCLE NO. 417 


Pinpoint Optical System 

New bulletin contains complete details 
on new pinpoint lens-holder available 
for both miniature light sources and 
miniature photocell housing. Applica- 
tions, range, ordering information, photos, 
dimensional drawings included. Farmer 


Electric Products CIRCLE NO. 418 


Level & Pressure 
Control Dynamics 

New 12-page technical paper prepared 
by company’s engineering department, ex 
plains the procedure for applying the 
principles of dynamic analysis to liquid 
level and pressure control systems. Fisher 


Governor Co CIRCLE NO. 419 








WHEREVER 
PRESSURE 
CONTROL 
COUNTS 


A PORTABLE 
WIANCKO 
DIGITAL PRESSURE \ 
GENERATOR provides instant | 
selection of the desired j 
pneumatic pressure. Unique | 
digital-servo concepts result ; 
in +0.05 PERCENT 
ACCURACY. 


IDEAL FOR 


¢ Programming precision pressure/time 
functions 


Automatic end-to-end calibration of data 
and telemetering systems 


Rapid calibration of pressure devices 


Ground checkout of instrument and 
control systems 


Blowing perfect bubbles every time! 
PRECISION WITH LASTING RELIABILITY 


ay, 
| DAYSTROM «+ WIANCKO 
ee 


ENGINEERING COMPANY 


255 North Halstead Avenue * Pasadena, California 
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RECORDING 
INSTRUMENTS 


YOU NAME IT! There are dozens of variables in size, 


style, application, mounting, chart range, actuation, 
manual or electric drive, tubing lengths, and pen systems. 


One thing is sure. Weksler engineered recording instru- 
ments for temperature, pressure, humidity, and time-of- 
operation will meet every requirement. You name it! We'll 
produce it... but good! 


NEW CATALOG OF COMPLETELY REDESIGNED WEKSLER RECORDING 
INSTRUMENTS WILL BE SENT ON REQUEST. WRITE FOR YOUR COPY. 





WEKSLER INSTRUMENTS 


seeninn CORPORATION 


WORLD RENOWNED MERRICK ROAD, FREEPOR 1., N.Y. 
ADIUST. E 195 EAST ME Cc OAD EEPORT,L N 
THERMOMETERS” 


Indicating, Recording. and Controlling instruments for Temperature. Pressure and Humidity 
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GURLEY 
Photoelectric PULSE GENERATORS 
Add...Subtract...Count 


Gurley photoelectric pulse generators are shaft-driven, deliver 
electrical pulses at terminals. Pulse frequency is directly pro- 
portional to shaft speed; pulse amplitude is independent of shaft 
speed. Used basically as rate generators or angle-measuring 
devices. All available with direction-sensing photo cells. 


oe ge 


Model 8601 

Synchro Mount 1.437” dia 

Length sevensn 

Up to 1024 apertures 

Inertia 2.8 Gm-Cm? 

Torque less than 0.1 in.-oz 
@eeeeeeaeoeoeoeeeee@ 


Model 8602 

Housing Diameter 

Length 

Up to 1024 apertures 

Inertia . 2.8 Gm-Cm 

Torque less than 0.1 in.-oz 
@eeeeeeeaaoeooeoe eee 


444 
eeeeeeeeeoeeeeeoeeee 


Model 8603 


Synchro Mount 3.4” dia 
Length —vee er 
Up to 5000 apertures 

Inertia 340 Gm-Cm? 
Torque ... less than 0.1 in.-oz 
Built-in amplifiers available 


Write for information on one or all. W. & L.E. GURLEY, TROY, N.Y. 


526 Fulton Street 


PACE 
THERMOCOUPLE REFERENCE JUNCTIONS 


INSURE TEMPERATURE STABILITY WITHIN + 1/10 F 


Bridge stabilized for laboratory accuracy, 
PACE BR] Series Reference Junctions ar 
available with up to 100 channels. They 
are designed and built to operate reliably 
from the 115 volt 60 cycle line. ‘Tempera 

ture stability and uniformity for 

term unattended operation are hit 
+1/10°F. The instruments provide pre 

cision beyond the capabilities of ice baths 
and cold junction compensators and junc 

tion accuracy matching NBS calibrated 
premium thermocouple wire curves withit 
+1/5°F. Special models include below 
ambient and field adjustable reference 
temperatures. 


Series BRJ 
Reference 
Junctions 


PACE Model TC2R Thermocou 
ple Control Units, when combined 
with a BR] Reference Junctior 
and any galvanometer type oscil- 
lograph, provide a complete sys 
tem for the simultaneous recording 
of independent channels of tem 
perature information. ‘Two cali 
brating ranges of +10 and + 10I 
millivolts are featured. A variable 
bucking voltage, range +5 milli 
volts, is included. 


ae: 
Model TC2R » eo 
Control Unit * « 


J 


seeggeses 


Write today for detailed informa 

tion on PACE BR] Reference 
Junctions, TC2R Control Units, 
Pressure Transducers, Instrumen 

tation Systems and in-flight Ther 

mocouple Reference Junction 


PACE engineering company 


13035 Saticoy Street North Hollywood, California 
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ACEO 
Tiiliit: Mulelicl a 


PROVED. 


~ee- an 


UL AND CSA APPROVED 


PROBLEM: 


Jamming of gears at low temperature 
operation 


AREA OF APPLICATION: 


Oil field telemetering instruments 


Gpproved by6 years of testing! 





IN-PLANT TESTING ° 
Shown is a test rack, where 
some of the more than 50 tests 
are given to every Hansen SYN- 
CHRON motor before shipment 
to Customers. 








The Foxboro Company, a leading manufacturer of telemetering in- 
struments, experienced continuous difficulties with synchronous mo- 
tors operating metering and transmission equipment. Many such 
installations were in the field where extreme climatic conditions 
made reliability of the timing motors a prime requisite. 


TESTING: 
Over a 6-year period various timing motors, 1n- 
cluding Hansen SYNCHRON motors, were sub- 
testing for dependability of 
continuous operation 
as long as one and one-half years; gear 
initially, and after extended run- 
synchronous torque tests motors had 
torque at 30 rpm; a 
to check breakdown rating be- 
tween leads and meet UL and CSA 
approval; starting ability . . . motors were packed 
in dry ice ( 10 F) for one hours then had to 
start within five minutes; three hours continuous 
again at 10°F; five 
operation in an oven at 


constant 
included 


jected to 
operation. Tests 
noise check 

ning; 
to deliver 0.9 
1500-volt shock 


in.-oz. of 


cases [to 


running in dry ice 
hours uninterrupted 


140° F 


If you must have performance in a synchronous 
motor . Investigate Hansen SYNCHRON mo- 
tors. Over 200 different types of output available. 
Hansen engineers will work with you to find a 
satisfactory solution to special application or de- 
sign problems. For further information or as- 
sistance, contact the nearest Hansen representative 
or write direct to: 


HANSEN REPRESENTATIVES: The Fromm Co., 5150 W 
Elec tric Co., New York, N.Y., Chester, Conn., Philadelphia 
Engineering, Inc Los Angeles ‘OLive 1-3220) and Oakland 


- . ; 2 
Rochester, Buffalo, Syracuse, Binghamron, and Schenectady, N.Y 


RESULT: 

Only Hansen SY NCHRON 
timing motors met all the 
exacting requirements! 
Hansen SYNCHRON timing 
motors were incorporated in 
all telemetering instruments 
produced, and singled out to 
replace motors on all applica- 
ble equipment now in use in 
the field. Foxboro is also re- 
viewing over-all operations 

to use Hansen SYNCHRON 
motors where possible on 
other instruments and con- 
trols. 


h 


HANSEN 


MANUFACTURING 
COMPANY, INC. 
PRINCETON, INDIANA 


Madison St., Chicago, IIl.; 
Pa., Cleveland, Ohio; Electrix 
Calif.; H. C. Johnson Agencies, In 
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96 ISA Journal 


Winslow 
Moto. 


new literature 





Magnetic Recorder 


Airborne magnetic recorder 
cords through 500-g shock and survives 
1500-g impact without loss of data, is 
described in new bulletin, complete with 
specs. Westrex/Litton Industries 

CIRCLE NO. 420 


which re 


Pulse Generators 

New line of pulse generating equipment 
features high repetition rates, fast rise 
fall times through unique solid-state 
circuitry design. Line includes two clock 
pulse generators, one programmed pulse 
Texas Instruments 
CIRCLE NO. 421 


generator 


Hermetically-Sealed Valves 

New 8-page brochure features new line 
valves for use in 
contain 


of hermetically-sealed 
pressurized water reactors, and 
ment of dangerous toxic, radioactive or 
highly corrosive liquids and gases. Photos 
drawings, concise treatment of operating 
performance data included. United Shoe 
Machinery CIRCLE NO. 422 


Semiconductor Tester 


Compact, portable tester 
transistors, 
silicon) , either 


for one-man 
measurement of diodes or 
rectifiers (germanium of 
in or out of circuit, is described in new 
Unit features direct reading 
indication of devices under 
type of circuit 
ACLE NO. 423 


data sheet. 
dial for clear 
test in every 


Molecular Electronics ( 


common 


Electrostatic Charge Amplifier 


Details on compact amplifier are con 
tained in new, fully illustrated bulletin, 
with characteristics, ranges, plus 
multiple and = multi 
converts elec 
signals from natural 
to voltage signals 

requirements of 
telemetering 


along 
alternate 
models. 

charge 
accelerometers 


single, 
range Instrument 
trostatic 
quartz 

compatible with input 
oscilloscopes, recorders, 
equipment. Kistler Instrument Corp 


CIRCLE NO. 424 


Sound Lab Facilities 


New bulletin portrays modern labora- 
tory equipped to make audible sound or 
structure-borne vibration measurements 
on self-powered and electrically operated 
products used in all branches of industry 
Complete range of precision instruments 
makes possible electrical, electro-acousti 
cal and vibration measurements through 
frequencies. Allis 
CIRCLE NO. 425 


out normal range of 


Chalmers 





Leidad SINGLE & DOUBLE 
MIRROR-MONOCHROMATORS 


PHOTOVOLT 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


IPLIER-PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 











MOD. 520-M 





With exchangeable prisms for the visible 
Mikigeh ale) ci lahicelacic Miceli selemuliiiiuiiaselalmie 
WlO Mi liadelal 


Write for Bulletin #360 to 


PHOTOVOLT Corporation PHOTOVOLT 
1115 Broadway New York 10, N. Y. 1115 Broadwey 
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PHILIPS i 
miniature recorder A Ft 
au 





type PR 2400 A 
for mV and temperature measurements } +: iat 4 


| 
as 














Panel space 144 x 144 mm (53/4, x 53/, ins.) 


@ Reliable null-balancing potentio 
meter system 
@ Easily interchangeable ranges 
@ Transistorized plug-in amplifier 
with printed wiring 
Unique chart-winding system. 
High indicating-speed and 
critical damping 
Scale calibration for mV and all PHILIPS 
conventional thermocouples 


© Completely mains operated. 


U.S.A.: Philips Electronics Inc., Instrument Division, 750, South Fulton Ave.,. MOUNT VERNON N.Y 
Canada: Philips Electronics Ltd., 116 Vanderhoof Ave.. TORONTO - Ontario 
Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhoven - Holland 
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MASTER 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e@ Oak Lawn, Ill. 
Phone GArden 5-0240 


Jo-Bell Products, Inc. Dept. £ 
5456 W. 111th St., Oak Lawn, Ill. 


Send full information on Level Master 


and name of nearest representative. 
My name___ 
Company 


Address 
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ISA Journal 


NEW! SUC TONING GON TEOL WileinElt 


® Patent Nos. 2,871,450 and 2,967,278 
FOR ACCURATE 
INDICATION AND 
CONTROL IN: 
AMPERES aii 
pong 9 405 


50 40 30 20 10 
seafensslle Communications 


Missile Checkout 
Nucleonics 
Signal Monitoring 
Voltage Control 
Process Control 
Data Processing 
Alarm Systems 


... OF wherever 
dependable, fail-safe 
control is required 


WRITE FOR ENGINEERING DATA 
SHEETS on our complete line of 
panel meters, side indicators, 
Electronic Control Meters, 
miniature multitesters. 


fetemwatrrowest 


MODEL 2547 


WITHOUT ELECTRICAL CONTACTS provides contin- 
uous output signal past selected control setting, 
with uninterrupted, accurate full-scale indication 
at all times. No electrical contacts at control 
point, so no control-point problems. No undesir- 
able feedback because indicating and transistorized 
switching circuits are completely isolated. No pull- 
in or locking coils or special power supplies re- 
quired. Available in two standard models with 
single or double independent control-arm circuits. 
Both may be had with scales for horizontal or 
vertical mounting, with zero at center, left or right. 


) miniaturization headquarters 


international 
> instrumen ts ine. 


88 Marsh Hill Road, Orange, Conn. Cable ‘INTERINST’ 
CRs NO. 95 ON PAGE 110 


STABILITY WITH TIME 


For long-term stable D.C. Reference Voltages use 


| MUIRHEAD 





REFERENCE 
CELLS 


STANDARD 
CELLS 


They are Stable, Reliable, Robust, Repeatable—and the price is right 
Saturated and Unsaturated types for industrial or academic purposes 


Write for Publications 425 & 430 


MUIRHEAD 


Precision Electrical Instruments 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Avenue, New York 17, N.Y. U.S.A. 
ST stenhone: Mureav 4ilt 28131 
MUIRHEAD INSTRUMENTS LIMITED, STRATFORD, ONTARIO, CANADA. 
MUIRHEAD & CO. LIMITED, BECKENHAM, KENT, ENGLAND. 
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Telephone: 271-3880 
Telephone: Beckenham 4888 





WAUGH 


FR-500 
MODULAR 


Frequency-to-D.C, 
CONVERTER 


The new Waugh FR-500 is a modular 
frequency-to-d.c. converter designed to per- 
mit the monitoring or recording of signals 
from several sources simultaneously. 
Five converter modules mount in a 7x19" 
rack panel, with six converters on a 24” 
panel. 
Each converter produces three outputs pre- 
cisely proportional to the frequency of the 
a.c. input signal from flow sensors, tach- 
ometers, photo cells, electro-magnetic coils, 
or FM systems. Output may be read di- 
rectly on the panel meter. Pulse and d.c. 
outputs are also provided to drive oscillo- 
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers. 
A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
an accuracy of + .01% of reading fit on a 
single panel which can be mounted on 
the same rack as the FR-500. Individual, 
integral power supplies are also available 
with each module. 
SPECIFICATIONS 
Frequency Range 5 cps to 3.2 kc. (10 ke. 
available ) 
Input Amplitude 5 mv. to 100 volts 
Linearity 0.1% of full scale 
Ripple +0.1% full scale peak- 
to-peak max. 

Pulse Output 10 ma. into 250 ohms 
D.C. Output 0 to 5 volts 

Request Bulletin 112 for complete 

specifications 


Engineering 
Representatives 
in Principal 
Cities 


WAUGH 
ENGINEERING 
COMPANY 


7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-1710 
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new literature 





Tube Fabricating Equipment 


Radius blocks conforming to new MS 
standard 33611 plus associated tube-bend 
ing equipment are fully illustrated and 
described in new 23-page catalog. Fittings 
& Hose Div./Parker-Hannifin Corp 

CIRCLE NO. 426 


Control Systems 


Information bulletin generally covers 
the broad subject of automatic remote 
control; specifically lists 5 system applica 
tions, from inexpensive noncritical con 
trols to complete maximum security, com 
mand and execute systems for total super 
visorv. control. Moore Associates 


CIRCLE NO. 427 


Automated Colorimetry 


Iwo 4-page brochures describes new 
technique of high-speed, fully automatic 
color measurement, designed to provide 
precise color signatures at rates up to 
30 samples per sec. Equipment is_ well 
suited to feedback process control, con 
tinuous color inspection, high-speed colo1 
sorting and grading. Allied Research As 
CIRCLE NO. 428 


sociates 


Film Scratch Prevention 


New special film base for running 
through cameras, projectors and editing 
equipment, prevents scratching of film 
due to dirt and emulsion accumulation 
Film base is packaged in convenient 100 
ft lengths, meets special needs of testing 
centers where remotely located cameras 
are in operation simultaneously. Flight 
Research Inc CIRCLE NO. 429 


High Pressure Solenoids 


Line of 2-way solenoid valves for oil 
pressures to 3000 psi are described in 
normally open 
are pilot-operated 


new bulletin. Two types 
and norma!'ly closed 

poppet-type in cartridge form, adaptable 
to any type manifold or sub-plate. Capa 
cities, pressure-drop data and dimensions 
are included in bulletin. Fluid Power 
CIRCLE NO. 430 


Accessories, Ine 


Pros & Cons of Leasing 

Revised, expanded 24-page, 4th edition 
study on equipment leasing features new 
section on renewals and purchase op 
tions. Also includes new tables and charts 
analyzing comparative costs of leasing, 
various purchase transactions and cash 
flow. Foundation for Management Re 
search CIRCLE NO. 431 





Qui K-Konnect 
PLUGS AND JACKS 





New Honeywell QuiK-Konnect Plug and 
Jack Assemblies provide fast, fool- 
proof connection of thermocouples to 
extension wire, and thermocouple ex- 
tension wire to instruments. Inserts of 
different diameter positive and negative 
poles insure correct polarity every time. 
Inserts are easily removed for field 
calibration change or replacement, and 
can be furnished in different metals to 
match thermocouple alloy. Honeywell 
Quik-Konnect Accessories include iden- 
tos, cable clamps, and tube adapters. 


Get complete details from your nearby 
Honeywell field engineer, or write today 
for Specification Sheet FS 005-3. 
Minneapolis-Honeywell, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
Ld Fiut in Control 


Since te66 
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A GREAT NAME IN THERMOMETERS 


PALMER 


Mercury Actuated 
Temperature Indicating Instruments 


A—4¥2” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position 

B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 

40 + 950° F or Equivalent in °C 


C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 


D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 
AL a. acs cara 
SS TE LRT ES: 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio *« MElrose 1 1500 
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i new literature 


Digital Clocks 


I'wo bulletins describe in detail the 


company’s line of digital clocks. One fea- 

tures detailed specs, photos, typical wit 

ing diagrams for parallel/serial readout, 

plus program control applications. Othe 

bulletin lists complete pricing for stand- 

ard digital clocks. Chrono-Log. 
CIRCLE NO. 432 


Air Operator 


New line of bonnet-mounted pneumatic 
operators for company top-entry seal ball 
valves is detailed in new catalog. Units 
provide automatic or pushbutton remote 
control; alignment problems eliminated 
by integral mounting of operator on 
valve. Hills-McCanna. CIRCLE NO. 433 


Liquid-Level Gages 

Four models of magnetic gages for any 
liquid-level range are completely detailed 
in new catalog. Gages feature unique 
safety design for absolute protection when 
dealing with problem liquids, toxic gases 
and corrosion by locking hazards in solid 
wall chamber. Jerguson Gage & Valve Co 

CIRCLE NO. 434 


Control Valves 

New 2-page bulletin presents complete 
information on cast steel and_ stainless 
steel control valves. Suitable for wide 
range of tough chemical applications, plus 
steam, air, water, oil and gas, valves are 
self- or controller-operated. Cutaway view, 
sizing charts, flow curve, dimensional 
drawing, ranges, ratings, specs included. 
OPW-Jordan CIRCLE NO. 435 


Cryogenic Instrumentation 


Illustrated data file describes activities 
in cryogenic instrumentation; contains 
information on equipment to accurately 
measure temperature, pressure, flow, 
liquid level for use in cryogenic environ 
ments. Specs, schematics for company line 
of thermocouples, liquid-level detectors, 
thermometers included 


CIRCLE NO. 436 


Vapor-pressure 
Cryogenics, Inc 


Servo Systems 


Complete family of size 8 components 
for every function in aircraft or missile 
servo-system application is detailed in 
new 12-page bulletin: synchros, resolvers, 
servomotors, servomotor tachometers, syn- 
chronous motors, gearheads, brake 
clutches, permanent-magnet alternators. 
Complete specs and dimensional drawings 
included. Kearfott/General Precision. 

CIRCLE NO. 437 


Morehouse 
PROVING RINGS 


FOR ACCURATE 
LOAD CALIBRATIONS 
TODAY, TOMORROW 
ETC. 

ETC. 

ETC. 

ETC. 


Not just accuracy, but sustained 
accuracy makes the Morehouse 
Proving Ring the accepted stand- 
ard of force measurement. Once 
calibrated by the National Bureau 
of Standards, it is unsurpassed 
in dependable repeatability. The 
basic simplicity of its design 
assures retention of initial accu- 
racy — %o of 1% — over long 
periods of time. For full details, 
write for “The ABCs of ACCU- 
RACY.” 


NEW UNIVERSAL 
CALIBRATING MACHINE 


Designed to best 
utilize the pre- 
cision of the 
proving ring in 


‘ the calibration 


of both com- 
pression and 


‘tension-type 


load cells. The 
new model fea- 
tures an adjust- 
able yoke and a 
two-speed pre- 
cision jack for 
easier operation. 
For details, 
write for Bulle- 
tin 193. 


MOREHOUSE 


MACHINE COMPANY 
1742 Sixth Ave. + York, Pa. 
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MISSILE 
COMPONENT 
CLEANING 


We are equipped to meet all 

technical requirements for 

the cleaning of metal, teflon 

and other products to the 

high cleanliness level 

needed for compatibility to 

liquid oxygen, helium or 

other exotic fuels. 
Microscopically cleaned to 
25 micron particle size 

Complete military approved 

environmental facilities for 

Accelerometers 

Pressure Indicators 

Pressure Pilots 

Hand Valves — HP & LP 

Solenoid Switches 

Pressure Switches 

Gauges, all types 

Elbows, duct work, 

piping, stainless 

Flexible hoses from 12” to 10” 

diameter, length to 30’, stainiess 

steel, teflon, teflon lined 

@ Expansion joints, stainless steel 

@ Valves 

@ Regulators 

@ Tubing, fabricated, stainless steel 

Rigid inspection, testing 

and complete packaging fa- 

cilities with resident military 

inspectors. 

Call or Write Dept. 5 
MISSILE COMPONENT 
CLEANING LABORATORIES 
2224 N. 10th St., Phila. 33, Pa. 
BAidwin 9-0400 TWX-PH 336 
A division of the 
Quaker Export Pack Co. 
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POSITIVE 
CONTROL FOR 
PROBLEM 
FLUIDS! 


If suitable barstock material is 
available, any problem fluid can 
be throttled or provided with 
positive on-off control. Dahl 
BANTAM Control Valves, fea- 
turing barstock bodies, handle 
any chemical fluid except liquid 
metals like sodium and similar 
fluids where excessive tempera- 
ture is a restriction. 

BANTAM features include ex- 
cellent flow characteristics, low 
hysteresis, and fast response. 
Offered in a wice selection of 


G. W. DAHL + G. W. DAHL 0 


o0 G. W. DAHL - G. W. DAHL - G. W. DAHL - 


. W. DAHL + G. W. DAHL +- G. W. DAHL +: G. W. DAHL +: G. W. DAHL 


G. W. DAHL Cco., INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


Drums & Heads 

New 28-page capabilities brochure in 
cludes ten pages of technical information 
on both magnetic drums and magnetic 
heads. Magne-Head/General Instruments 
Corp. CIRCLE NO. 4388 


Semiconductor Load Cells 


New line of solid-state 
load cells for measurement of force and 
or deflection, features high output, step- 
less resolution, rugged construction. Spec 
photos, ranges, diagram 

CIRCLE NO. 439 


semiconductor 


sheet includes 
Kulite-Bytrex. 


Piezoelectricity 


Ihe history of piezoelectricity is traced 
to the company’s present-day R & D in 
new 15-page brochure. Applications, ma 
terials properties, manufacturing controls, 
patents and licensing are included. Clevite 


Corp. CIRCLE NO. 440 


Strain-Gage Accelerometer 


Description and design features of 
newest addition to company’s strain-gage 
accelerometer family are available in 2 
page bulletin. Characteristics 
lowest cross-axis response, smallest damp 
ing change with temperature and highest 
frequency of any comparable 
market. CEC/Bell & 
CIRCLE NO. 441 


include: 


resonant 
instrument on the 
Howell. 


1/4 actual size 


pneumatic operators and control 
positioners, standard models are 
rated at pressures up to 1000 psi 
at 450°F. Compactness, quality 
construction, and ruggedness 
also contribute to their virtually 
unlimited application versatility. 


REQUEST Catalog B-1 for 
complete data on these versatile 
valves . . . for positive control of 
your problem fluids! G. W. Dahl 
Co., Inc., 81 Tupelo Street, 
Bristol, Rhode Island. 


JHVG "MO + THVO'M ‘9D + IHVaO'M ‘DS + THVG'"M ‘DO > IHVa'M ‘OD 


. W. DAHL - G. W. DAHL + G. W. DAHL - G. W. DAHL +: G. W. DAHL 
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Judging by 
the Company 
We Keep... 


...“The Company We Keep” insist 
on perfection in their Control Sys- 
tems...excellence in workmanship is 
a hallmark of Control Systems cus- 
tom manufactured by Electro-Mech. 


For one example, consider the 
Electro-Mech cast bronze air-header, 
which we use in “supply-air” service 
on pneumatic control system jobs. 
This leak-proof, sturdy unit makes 
a more dependable total installation. 


Saar 


A little thing, you say...it is a little 
thing, but many small improvements 
in construction details make the dif- 
ference between an ACCEPTABLE 
control panel, and one that’s UP TO 
ELECTRO-MECH STANDARDS. 


We invite you to join the “Company 
We Keep” by requesting an Electro- 
Mech quotation on YOUR next Con- 
trol Systems requirement. 


Electro-Mech Corp., Norwood, N. J. 


Ae A 
Electro-Mech 
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EVERY USER OF 
OSCILLOGRAPHS 


Should have this 
FREE PORTFOLIO 


tells eight ways you'll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the “‘feel’’ of the ultra- 
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order- 
ing the GC direct-writing charts 
that will meet your needs. 


For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship- 
ments to meet your needs. Right 
now, get the complete story. Write: 


RECORDING 
CHARTS 








Distributed by: 

TECHNICAL SALES CORPORATION 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
ro——- Use This Coupon-—-——4 


TECHNICAL SALES CORPORATION ! 
189 VAN RENSSELAER ST, Dept. |S 
BUFFALO 10, NEW YORK 


Please send me your new portfolio of infor- 
mation and samples of GC direct-writing 
charts. No charge or obligation, of course. 1 


Name 





————————— 


[Poe a ae eee eee 
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Frequency Deviation Recorders 


Strip and round chart recorders for use 
in recording/indicating any deviations 
from a predetermined frequency are de- 
scribed in new 4-page bulletin. Data 


relating to applications, accuracy, response | 


and chart speeds also included. G.E. 
CIRCLE NO. 442 


Inking Systems 


New 4-page brochure on 
inking equipment for industrial recorders, 
describes a universal pen nib used with 2 
ink feed systems: capillary feed and a 
new concept in inking a bladder type 
pen, Write-Right Co. CIRCLE NO. 443 


automatic 


Differential Amplifier 


New differential operational amplifier | 


described in data sheet features full dif 
ferential input, low input current, low 
noise, long-term drift stability in sub- 
millivolt region, coolness, compactness, 
and economy. George A. Philbrick Re- 
searches, Inc. CIRCLE NO. 444 


Electromagnetic Coils 


Complete physical and electrical specs 
are provided in 2-page bulletin on electro 
magnetic motion pickups and _transistor- 
ized amplifiers. Coils are used with com- 
pany turbine flow sensors and as pickup 
devices in tachometer applications. Waugh 


Engineering Co CIRCLE NO. 445 


Nuclear Gages 

New 6-page 2-color folder details basic 
systems employing nuclear gages for con- 
trol of specific gravity/density and liquid 
or interface levels. Fundamentals of use 
for gamma radiation, components re- 
quired for a complete system are de- 
scribed. The Ohmart Corp. NO. 446 


T/C Wire & Accessories 


New 12-page catalog on Xactpak ther- 
inocouple wire and accessories details 
each item, including price, catalog number 
and ordering information. Items are ap- 
plicable to any type T/C assembly. Claud 
S. Gordon Co. CIRCLE NO. 447 


Timing Motors 


Four-page bulletin lists company line of 
rugged, versatile timers for applications 
from precision instrument recorders to 
commercia! inachine controls. Photos, time 
ranges included in bulletin. Cramer Con 


trols Corp CIRCLE NO. 448 


GC Recording Charts 
are accurate 


booklet 

helps 

solve 

SPECIAL CHART 
problems 


If you have a unique recording or 
control problem which a stock chart 
won’t fit, GC’s experience will work 
for you. 

This free booklet, ‘Points to Spec- 
ify in Special Chart Design,”’ offers 
many useful tips to consider before 
specifying or designing a special 
chart. It suggests possible types of 
paper, sizing of punched holes, ink 
colors, overprinting, grid line widths, 
etc. 

GC service—and this booklet— 
can eliminate false starts and wasted 
time. Let us serve you. Just send 
this coupon. 


RECORDING 
7 CHARTS 


——-—- Use This Coupon-—-~——“7 


TECHNICAL SALES CORPORATION 
A subsidiary of 

GRAPHIC CONTROLS CORP. 

189 Van Rensselaer St., Dept. IS 
Buffalo 10, New York 


Please send me your new folder ‘Points | 
to Specify in Special Chart Design.’’ No | 
charge or obligation, of course. 








Name —_— 
Firm — 


Address____ 
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TANKoOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 

















Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
CIRCLE NO. 106 ON PAGE 110 


Modern Glassmaking 


“This Is Glass”, a 70-page revised edi 
tion, provides a comprehensive report on 
modern-day glasses and glass-ceramics 
their amazing properties and the evei 
expanding uses for these basic engineering 


materials. Corning Glass Works. NO. 449 


Miniature Bearings 


New 16-page fully illustrated catalog 
of all standard miniature bearings in 
RMB line includes Filmoseal, radial U1 
radial Conrad, radial flanged 
and special type 


tra-Light, 
pivot, miniature roller 
bearings. Landis & Gyr, Inc NO. 450 


Precision Switches 


New 20-page catalog presents complete 
company line of precision switches for 
industrial, commercial, data processing 
airborne and electronic applications. Pho 
tos, condensed descriptions of over 200 
items are included. Micro Switch/ Minne 


apolis-Honeywell CIRCLE NO. 451 


Precision Gaussmeters 


Recent contribution to the art of mag 
netic field measurements is new 0.] 
precision gaussmeter described in new 
bulletin. Instrument features motor-driven 
rotating coil as sensing element with null 
Principles of opera 
Rawson 
NO. 452 


balance indication 
tion, photo, specs are included 


Electrical Instrument Co 





Welch Pumps are best because: Every pump is 
triple tested. Specified performance guaranteed. 
Lowest cost per year of use. Highest vacuum of 
any mechanical pump. Quietest mechanical 
pump made. 

When you buy a Duo-Seal Pump. you are buy- 
ing @ pump with a reputation. Over the years 
Duo-Seal pumps have built up this reputation 
for long-life dependability, quiet operation, 
long-term adherence to original specifications 


ESTABLISHED 1880 


Manufacturers 





FOR THE BEST IN VACUUM PUMPS SELECT 
WELCH DUO-SEAL* 


THE WELCH SCIENTIFIC COMPANY tc keep ‘your Duo-Seal vacuur 


1515 Sedgwick St., Dept. ISA, Chicago 10, Ill., 


of Scientific Instruments and Laboratory Apparatus $0.90 qt. $2.65 ga 


Rigid design requirements make these pumps 
quiet operating, long wearing; meticulous fac- 
tory inspection methods make sure that every 
pump is perfect when it leaves the plant. Triple 
testing with McLeod gauges leaves no room for 
question on final performance 


For complete specifications, 
request our catalog. 


DUO-SEAL PUMP OIL is a must 
pumps operating at highest vac 
uum and efficiency. A chemically- 
stable, low-vapor-pressure product 
Duo- Seal Oil is produced according 
to the most exacting specifications 


U.S.A. 
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| 
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6 {x ) nally, y 
De-line © 


TWINPOINT 
Annunciator 








wore 


with new 
MAGNA-PLAC 
nameplates 
4 


Two complete alarm points 
in each cabinet position con- 
serve panel area and reduce 
system cost. 


Nearly 5 sq. inches of engrav 


ing area for each point 
AO and AF sequences standard 


Conforms to regular De-Line 


construction features & quality 


All plug-in units are hermetic- 


ally sealed 


baw INSTRUMENT 
CORP. 


3101 N. Lowell Ave., Chicago 41, lil. 
Representatives in all principal cities 


FOR MORE INFORMATION 
sign and attach coupon to company 
letterhead 


NAME oe oe 
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Satisfied 
with your 
process 
efficiency 


sf | 
& save with 


hmart 


Nuclear Gages for Process 
Measurement and Control! 


Obtain continuous, close 
limit control of: 


@ Specific gravity and density of 
liquids. 

@ Percent solids or moisture of 
slurries. 
Level or interface position of 
liquids, solids, slurries. 
Dry solids flow (continuous 
weighing). 
Thickness or weight of moving 
webs of sheet materials. 


Typical Ohmart Density Control Sys- 
tem where control of liquid density 
is by actuation of a valve. No part 
of the gage contacts the process 
material. 


EXCLUSIVE OHMART AD- 
VANTAGES: Ohmart gages have 
a precision and repeatability of 
+2% of full scale or better, with 
ranges as narrow as 0.025 s.g.u. 
(4°Be., 5°Tw., 10°API, 5% solids) 
available. Ohmart systems oper- 
ate with high signal-to-noise ra- 
tio; are unique in their stability 
and simplicity. Measuring cell has 
infinite life. Low-drift circuit re- 
quires only 5-minute semi-monthly 
standardization check. Rugged 
gage construction withstands se- 
vere atmospheric and mechanical 
conditions. Installation and main- 
tenance costs are low. Look to 
Ohmart to improve your process 
control. Performance to specifi- 
cation is guaranteed! Write for 
literature. 


THE OHMART CORPORATION 
2238 Bogen St., Cincinnati 22, Ohio 


Engineering Representatives in principal areas 
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Density Grading Centrifugation 

4 32-page technical report explains 
the principle, reviews the literature and 
discusses the equipment and method used 
in the recently developed, versatile tech- 
nique known as density gradient centrifu 
gation. Spinco/Beckman Instruments. 

CIRCLE NO. 453 


Precision Measurement 


Condensed 8-page catalog provides 
short-form specs and illustrations of com- 
pany’s complete line of precisii measure 
ment instruments, Dekaline components, 
resistance networks, computers and _ all 
new products since March 1960. Electro 
Scientific Industries. CIRCLE NO. 454 


Electronic Timing Set 


Four different applications using digi 
tal time signals to coordinate remote 
equipment in complex instrumentation 
and data processing systems are described 
in 18-page brochure. Six types of timing 
wavetrain formats are illustrated. Halli- 
crafters Co. CIRCLE NO. 455 


Precision Test Gages 


New bulletin describes precision test 
gages with capacity ranges from 600 to 
60,C00 Ibs. Models include remote indi- 
cating and standard crane scales. Dials 
are calibrated in uniform’ increments 
using full 360° circumference of the dial. 
Martin-Decker Corp. CIRCLE NO. 456 


X-Y Recorder 


New X-Y model, illustrated in 2-page 
bulletin, records one variable in terms 
of another; features flat bed construction, 
standard 8'2” x 11” paper size and clip-on 
pens; available with a variety of inputs 
and optional electric pen lifter. Houston 


Instrument Corp CIRCLE NO. 457 


General-Purpose Relays 

New data sheet on line of general-pur- 
pose relays for open, plug-in or printed 
circuit applications, provides detailed coil 
data and contact nomenclature in 2 tabu- 
lar forms. All relay types are offered in 
standard contact arrangements up to 
SPDT Line Electric/Industrial Timer 
Corp CIRCLE NO. 458 


Pneumatic Control Valves 

New 8-page bulletin discusses air-op- 
erated, small-flow, bar-stock control valves 
for use in pilot plants, research labs and 
the process industries; presents greatly 
detailed data on original designs now in 
plant operation for the control of hard- 
to-handle fluids. Uniflow Valve Corp. 

CIRCLE NO. 459 


SENT - 
UPON REQUEST 4% 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa [Sturtevant (co. 


ADDISON [QUALITY] ILLINOIS § 
ae 
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Primary Standards 
Measurement Engineers 


There are openings at Boeing. now, 
in research, development and main- 
tenance of primary measurement 
standards. Requirements are a BS 
degree plus experience in precision 
measurement, or an advanced de- 
gree. These positions, offering the 
opportunity to contribute toward 
advancement of the state-of-the-art, 
are in the following areas: 


Temperature Acoustics 

Infrared Dimension 
Pressure Direct Current 
Vacuum Alternating Current 
Acceleration Radio Frequency 
Optics Microwave 


Salaries will be commensurate with your 
education and experience. Send your 
resume, today, to: Mr. W. B. Evans, 
Boeing Airplane Company, P. O. Box 
3707 - ISC, Seattle 24, Washington. 


BOEING 











rod P= F-t-J ba ate 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, 
minimum three 
counts as one line. 

50 characters and spaces per line. 

DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 

Other size ads—standard ad rates apply. 

Copy must reach the ISA Journal, Penn-Sheraton 

Hotel, 530 William Penn Place, Pittsburgh 19, 

Pa., not later than 10th of month preceding date 

of publication. 


$2.00 per line, 
Box number 


etc.: 
lines. 








POSITIONS WANTED 











INSTRUMENT ENGINEER age 31 BSEE, MBA, six 
years experience process instrumentation and all 
phases of manufacturing. Desires challenging po- 
sition with instrument user. Write Box No. 2168, 
c/o ISA Journal. 


INSTRUMENT ENGINEER with 7 years experience in 
instruments and controls desires position in cen- 
tral engineering dept. of company in chemical, 
pulp & paper, food processing, or related industry 
Background includes sales, operations, design, and 
startup experience. Prefer eastern U.S. Write P.O 
Box 2169, c/o ISA Journal. 


SALES ENGINEER — THERMOCOUPLES — THERMO- 
COUPLE WIRE 10 years with well known pyrometer 
concern. Have handled design, development, speci- 
fication problems, sales, manufacturing, and cus- 
tomer relations. Familiar with all manufacturing 
stages of swaged-ceramic type thermocouple wire 
Good working knowledge of potentiometer type 
controllers, recorders, amplifiers, etc. College 
grad. Seeking challenging sales or management 
position with solid growth potential. Write Box 
2170, c/o ISA Journal. 





REPRESENTATIVE AVAILABLE 











MANUFACTURERS REPRESENTATIVE covering West- 
ern Pa., Eastern Ohio, and W.Va. desires addi- 
tional lines of instruments for measuring, con- 
trolling, and regulating pressure, temperature, and 
flow of liquid and vapors. Write Box 2171, c/o 
ISA JOURNAL 





REPRESENTATIVE OPENINGS 








OPENINGS are available in our representative or- 
ganization in Knoxville, Tenn., and Kansas City, 
Missouri, to handle our complete line of instru- 
mentation and gas analysis equipment. Prior sales 
engineering of instrumentation in process and/or 
power necessary requisite. Send resume of sales 
force experience and present lines handied to 
D. W. Meyer, Asst. Vice President, Marketing, 
Hays Corporation, Michigan City, Indiana. TRiangle 
2-5561 





SALES ENGINEERS 


Several openings are now available for sales 
engineers with previous experience in the sale 
of industrial instruments and controls in our 
growing organization. Salary, bonus, and par- 
ticipation in an unique profit sharing trust 
after three years employment. Write, sending 
complete resume to 
Daniel W. Meyer 
Ass’t Vice President, Marketing 
Hays Corp., Michigan City, Indiana 








APPLICATION ENGINEERS 


Our entrance into new fields has created 
several openings in our application § engi- 
neering group for engineers with application 
experience in the process and combustion 
fields. These openings could lead to man- 
agement positions in our field and home 
office sales force Previous experience in 
sales engineering desirable but not required 
Good salaries plus participation in an unique 
profit sharing trust after three years em- 
ployment. Write, sending complete resume to 


Daniel W. Meyer 
Ass't Vice President, Marketing 
Hays Corp., Michigan City, Indiana 











| 





Digital Telemeter System 


New 4-page bulletin discusses company’s 
fast, 100% accurate telemetering of kilo 
watt-hour readings from remote locations 
to central load dispatch office; relates 
operating features of digital telemetering 
systems with descriptive schematics, sys- 


tems specs and accessories. G.E. NO. 460 


Vacuum lon Pumps 


Eight-page bulletin describes 3 ion 
pumps for semiconductor processing, elec 
tron microscopes, mass spectrometers, par- 
ticle accelerators, ultra-high-vacuum re 
search and studies of field emission, elec 
tron and molecular beams. Photos, sec- 
tion drawings, specs included. Consoli 


dated Vacuum Corp. CIRCLE NO. 461 


Interference Filters 


Wide variety of interference filters, both 
long wave pass and narrow band pass 
types, are offered in new bulletin. Stock 
filters with precision tolerances for engi 
neering prototypes, pilot production mod 
els of IR optical systems and basic IR 
research are available in limited quan 


tities. Infrared Industries. NO. 462 


Transistor Guide 


Comprehensive summary of 
ground rules to be followed in designing 
transistorized communications circuits in 
cludes diagrams, curves, equations for 
audio, video, RF/IF amplifiers, mixers/ 
converters, multipliers and 
high-frequency, high-power output stages 
Philco. CIRCLE NO. 463 


INSTRUMENT 


ENGINEERS 


Major west coast engineering and 
construction firm has openings for 
senior engineers experienced and 
qualified in instrumentation and/or 
systems engineering. To assume full 
job responsibility on a project level 
for the instrumentation and control 
of processing, industrial and power 
plants. Would prefer experience in 
electronic control and digital infor- 
mation systems. 

Relocation allowances cover moving 
costs plus transportation reimburse- 
ment for you and members of your 
family. If you have an interest in a 
San Francisco assignment, please 
send a resume of experience, in- 
cluding your present and required 
salary, to George |. Copeland, Man- 
ager of Personnel. A personal inter- 
view will be arranged for qualified 
applicants. 


basic 


oscillators, 


BECHTEL 

CORPORATION 

220 Montgomery St. 
San Francisco, California 
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CONFERENCE CALENDAR 





MAY 1961 


*%&May 8-10—4th National ISA Power In- 
strumentation Symposium, LaSalle 
Hotel, Chicago, Ill. Contact: H. A. Van 
Wassen, Duquesne Light Co., Pitts- 
burgh 19, Pa. 


May 8-l1l—Symposium on Plant Stream 
Analyzers and 26th Midyear Meeting, 
American Petroleum Institute, Div. of 
Refining, Rice Hotel, Houston, Tex 
Sponsor: API. Contact: R. R. Wright 
API, 1271 Avenue of the Americas, 
New York 20, N.Y 


May 9-1l1—Western Joint Computer Con- 
ference, Ambassador Hotel, Los An- 
geles. Sponsors: IRE, AIEE, Assoc. for 
a ng Machinery. Contact: Dr. 
W. F. Bauer, Thompson Ramo Woold- 
ridge, 8433 Fallbrook Ave., Canoga 
Park, Cal. 


*%May 10-12—Pulp and Paper Instrumen- 
tation Symposium, Northland Hotel, 
Green Bay, Wisc. Sponsors: ISA and 
TAPPI. Contact: J. W. Replogle, Pan- 
ellit Service Corp., Skokie, Il 


May 15-17—National Symposium on Micro- 
wave Theory & Techniques, Sheraton 
Park Hotel, Washington, D.C. Sponsor 
IRE. Contact: Gustave Shapiro, Engi 
neering Electronics Section, National 
yes of Standards, Washington 25 


May 15-18—12th Annual Symposium on 
Spectroscopy, Hilton Hotel, Chicago. 
Illinois. Sponsor: SAP. Contact: Wil- 
liam Ashby, Continental Can Co., 7622, 
South Racine Avenue, Chicago 20, III. 


May 21-23--1961 Annual Meeting, Fluid 
Controls Institute, The Cloister, Sea 
Island, Ga. Contact: FCI, P.O. Box 
667, Pompano Beach, Fla 


*May 22-24—l10th National Telemetering 
Conference, Sheraton Towers Hotel, 
gr Ill. Sponsors: ISA, AIEE, 
ARS, IAS, IRE. Contact: ISA Meetings 
Manager, Penn-Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, Pa. 


May 22-26—1961 National Conference of 
Society of Photographic Scientists & 
Engineers, Arlington Hotel, Binghamp- 
ton, N.Y. Sponsor: SPSE. Contact: 
SPSE, Box 1609, Main Post Office, 
Washington, D.C. 


May 23-25—Symposium on Large Capacity 
Memory Techniques for Computing 
Systems, Dept. of Interior Auditorium, 
Washington, D.C. Sponsor: Informa- 
tion Systems Branch, Office of Naval 
Research. Contact: Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D.C. 


JUNE 1961 


June 4-July 15—Recent Developments in 
Electrical Engineering—Summer Ses- 
sion, Moore School of Electrical Engi- 
neering, Univ. of Penna. Contact: Prof 
Morris Rubinoff, Moore School of Elec 
Engrg., Univ. of Penna., Philadelphia 
4, Pa 


*Denotes ISA Sponsored or Participating Meeting 


*xJune 5-8 — ISA Instrument-Automation 
Summer Conference and Exhibit. 
Queen Elizabeth Building, Royal York 
Hotel, Toronto, Ontario, Canada. Con- 
tact: J. S. Bennet, 160 Calvington Dr., 
Toronto, Ontario. 


June 9-17—13th ACHEMA-Chemical Engi- 
neering Congress & Exposition, Frank- 
furt am Main, Germany. Contact: ACS, 
86 E. Randolph St., Chicago 1, Il. 


xJune 12-16—Air Pollution Instrumenta- 
tion Sym jum & Annual Meeting of 
Air Pollution Control Association, Ho- 
tel Commodore, New York, N.Y. Spon- 
sors: ISA, APCA. Contact: D. F. 
Adams, Div. of Industrial Research, 
Washington State University, Pullman, 
Washington. 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan- 
sing, Michigan. Contact: ISA Meetings 
Manager, Penn-Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, Pa. 


June 13-16—Joint Technical Meeting, In- 
stitute of Aerospace Sciences and 
American Rocket Society, Hotel Am- 
bassador, Los Angeles. Sponsors: IAS, 
ARS. Contact: IAS, 2 E. 64th St., New 
York 21, N.Y 


June 13-23 — Experimental Techniques 
Summer Course, M.I.T., Cambridge, 
Mass. Contact: Prof. N. H. Cook, Dept 
of Mech. Engrg., M.1.T., Cambridge 39, 
Mass. 


June 14—S5th Annual Conference, IRE- 
PGPEP, Hotel Sheraton, Philadelphia, 
Pa. Sponsor: IRE. Contact: W. J. 
Welsh, RCA, Moorestown, N.J 


June 25-July 1—International Conference 
on Measurement, Budapest, Hungary 
Sponsor: IMEKO. Contact: Harry 
Burke, Jr., Consolidated Systems 
Corp., 1500 S. Shamrock Ave., Mon- 
rovia, Cal. 


June 26-28—5th National Convention on 
Military Electronics, Shoreham Hotel, 
Washington, D.C. Sponsor: IRE-PGM- 
IL. Contact: C. De Vore, 3224 16th St., 
N.W., Washington 10, D.C. 


June 26-August 18 — Summer Institute in 
Mechanics of Continuous Media for 
College Teachers of Mechanics & Re- 
lated Courses, Illinois Inst. Tech., Chi- 
cago. Sponsor: National Science Foun- 
dation. Contact: P. Chiarulli, NSF 
Summer Institute, Illinois Institute of 
Tech., Chicago 16, Il 


*xJune 28-30—2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der, Colo. Sponsors: ISA, AIEE, AIChE, 
ASME, IRE. Contact: ISA Meetings 
Manager, Penn-Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, Pa. 


June 29—One-Day Meeting on High Pre- 
cision Connectors, Boulder Labora- 
tories, National Bureau of Standards, 
Boulder, Colorado. Contact: J. R. Crad- 
dock, Technical Information Office, 
—— Laboratories, N.B.S., Boulder, 
Colo. 


JULY 1961 


July 4-7—-27th Annual Meeting, National 
Society of Professional Engineers, 
Olympic Hotel, Seattle, Washington. 
Contact: K. E. Trombley, NSPE, 2029 
K Street, N.W., Washington 6, D.C. 


July 10-29—Process Control Theory Sum- 
mer Course, Case Institute of Technol- 
ogy, Cleveland, Ohio. Contact: Dr. D 
P. Eckman, Director, Systems Research 
=. Case Inst. of Tech., Cleveland 
6, io 


*xJuly 16-21—4th International Conference 
On Medical Electronics & 14th Con- 
ference on Electrical Techniques in 
Medicine & Biology, Waldorf-Astoria 
Hotel, New York City. Sponsors: ISA, 
IFME, AIEE, IRE. Contact: Lewis Win- 
ner, 152 W. 42nd St., New York 36, N.Y 


July 17-24 — Applications of Strain Gage 
Techniques, M.I.T. Contact: J. I. Mat- 
till, M.I.T., Cambridge 39, Mass. 


July 17-24 Infrared Spectroscopy Tech- 
niques; July 24-31 — IR Spectroscopy 
Applications, M.I.T. Contact: J. I. Mat 
till, M.I.T., Cambridge 39, Mass 


July 3l1-August 4 — International Congress 
of Biophysics, Stockholm, Sweden 
Sponsor: National Academy of Sci 
ences, National Research Council 
Contact: Dr. Bo Lindstrom, Medical 
Physics Dept., Karolinska Institutet, 
Stockholm 60, Sweden 


AUGUST 1961 


August 7-9 — 10th Annual Conference on 
Applications of X-Ray Analysis, Park 
Lane Hotel, Denver, Colo. Contact 
W. M. Mueller, Denver Research Inst.., 
Univ. of Denver, Denver 10, Colo. 


August 7-11 — SPIE 6th Annual Technical 
Symposium & Exhibit, Ambassador 
Hotel, Los Angeles, Cal. Sponsor: So- 
ciety of Photographic Instrumentation 
Engineers. Contact: Clemente, 
P.O. Box 288, Redondo Beach, Cal 


SEPTEMBER 1961 


* September 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina. 
Sponsors: ISA, AIEE, IRE. Contact: 
C. S. Lisser, Oak Ridge Nat'l Labora- 
tory, P.O. Box X, Oak Ridge, Tennes- 
see. 

* September 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Ave., Canoga Park, Cal 


*September 11-15—Marine Sciences In- 
strumentation Symposium and 24th 
Annual Meeting, American Society of 
Limnology & Oceanography, Woods 
Hole, Mass. Sponsors: ISA, ASLO 
Contact: D. D. Ketchum, Woods Hole 
Oceanographic Inst., Woods Hole, 
Mass. 


*xSeptember 20-21 — Industrial Electronics 
Sompestum, Bradford Hotel, Boston, 
Mass. Sponsors: ISA, IRE, AIEE. Con- 
tact: W. M. Trenholme, Instrument 
Dept., General Electric Co., 40 Federal 
St., West Lynn, Mass. 





LAST CALL FOR... 





4th National ISA Power Instrumentation Symposium, Chicago, Ill., May 8-10 
Pulp & Paper Instrumentation Symposium, Green Bay, Wisc., May 10-12 
10th National Telemetering Conference, Chicago, Ill., May 22-24 

ISA Instrument-Automation Summer Conference & Exhibit, Toronto, Ontario, Canada, June 5-8 
ISA-APCA Air Pollution Instrumentation Symposium, New York City, June 12 

3rd Biennial ISA International Gas Chromatography Symposium, East Lansing, Mich., June 13-16 
2nd Joint Automatic Control Conference, Boulder, Colo., June 28-30 
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STANDARD UNITS AVAILABLE FROM STOCK. SPECIFICATIONS UPON REQUEST. 
WV westronics, inc. 
, TWX FT 8248 U . 3605 McCART STREET os FORT WORTH, TEXAS 


CIRCLE NO. 112 ON PAGE 110 





